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1. INTRODUCTION

Weston Solutions, Inc. (WESTON®), the Superfund Technical Assessment and Response Team
(START) Contractor, has been tasked by the U.S. Environmental Protection Agency (EPA)
Region 6 Emergency Management Branch (EMB), under Contract Number EP-S5-17-02
Technical Direction Document (TDD) No. 0001/20-345, to conduct a removal assessment in the
vicinity of the former Globe-Union Battery (Globe-Union) Site, a former manufacturer of lead
oxide batteries for the automobile market from the 1950s to the 1990s. The Globe-Union site is
located at 1111 South Shiloh Road in Garland, Dallas County, Texas (Figure 1-1). The
coordinates of the former Globe-Union facility are Latitude 32.902350° North and Longitude
96.666151° West. All figures are provided as separate Portable Document Format (.pdf) files.
START has prepared this Quality Assurance Sampling Plan (QASP) to describe the technical
scope of work to be completed as part of the TDD.

1.1 PROJECT OBJECTIVE

START is providing technical assistance to EPA Region 6 EMB to perform a removal
assessment and to collect the data necessary to assist the EPA in determining whether
contaminants from the site present a threat to public health or welfare of the United States or the
environment in accordance with 40 Code of Federal Regulations 300.415, as well as the extent

of such contamination.

The objective of the removal assessment is to further investigate the nature and extent of lead
contaminated soil identified by the Texas Commission on Environmental Quality (TCEQ) during
sampling activities conducted in February 2020. TCEQ collected 21 soil and sediment samples,
as part of Site Inspection (SI) activities, from the Globe-Union site and the downstream surface
water pathway along the banks of the nearby Stream 2C4, Ruppards Branch to the southeast, and
Duck Creek. The TCEQ analytical results indicated that soil lead and arsenic concentrations at
multiple sample locations exceeded the May 2020 residential soil EPA Regional Screening
Levels (RSL) — Total Hazard Quotient (THQ = 0.1) of 400 milligrams per kilogram (mg/kg) for
lead, and 0.68 mg/kg for arsenic.

Globe-Union Inc. Removal Assessment QASP 1-1 TDD No: 0001/20-345
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The objective of this removal assessment will be achieved by evaluating both historical data and
current analytical results obtained during the collection of samples from selected off-site
locations. Removal assessment sampling will be conducted in the vicinity of the former Globe-
Union site, focusing on residential properties and surface water drainage pathways leading from
the Globe-Union site to Duck Creek. Soil samples collected during the removal assessment will
be submitted for Target Analyte List (TAL) metals analysis. Soil sample results will be
compared to the RSLs, Removal Management Levels (RMLs), and/or TCEQ Texas Risk
Reduction Program (TRRP) Protective Concentration Levels (PCLs), with an emphasis on lead
and arsenic, as elevated levels of lead and arsenic were found in the TCEQ SI analytical results.
The other metals results will also be evaluated based upon the most recently published EPA
RSLs.

1.2 PROJECT TEAM

The Project Team will consist of David Crow, EPA START Scope of Work Leader, Benjamin
Latham, the START Project Team Lead (PTL), Oscar Garcia the START Field Team Leader
(FTL) and Field Safety Officer (FSO), the Data Manager; and additional START personnel as
necessary. The PTL will be responsible for the technical quality of work performed in the field
and will serve as the START liaison to EPA Region 6 EMB personnel in the field during the site
activities. The FTL, with the concurrence of EPA, will determine the precise location for sample
collection in the field, collect samples as necessary, log the activities at each sample location in
the field logbook, and verify the sample documentation. The Data Manager will be responsible
for verifying that all samples collected are entered into SCRIBE; producing accurate chain-of-
custody documentation for the samples during the assessment; and entering daily operations,
sample collection data into the Enterprise Mobile Data Collection Applications. The FTL will
oversee the packaging and shipping of samples to a National Environmental Accreditation
Program (NELAC) approved subcontracted analytical laboratory. The PTL will also be
responsible for providing overall site health and safety support during the removal assessment
field activities.

Globe-Union Inc. Removal Assessment QASP 1-2 TDD No: 0001/20-345
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1.3 QASP FORMAT

This QASP has been organized in a format that is intended to facilitate and effectively meet the

objective of the removal assessment. The QASP is organized as follows:

e Section 1 — Introduction

e Section 2 — Site Background

e Section 3 — Sampling Approach and Procedures

e Section 4 — Analytical Methods and Data Validation
e Section 5 — Quality Assurance

e Section 6 — References

Tables are included at the end of each representative section. Figures are provided as separate

.pdf files. Appendices are attached with the following information:

e Appendix A — Site-Specific Data Quality Objectives (DQOSs)
e Appendix B — Standard Operating Procedures (SOPSs)

Globe-Union Inc. Removal Assessment QASP 1-3 TDD No: 0001/20-345
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Quality Assurance Sampling Plan for Globe-Union Inc. Removal Assessment, Garland, Dallas County, Texas

2. SITE BACKGROUND

Information regarding the site location, description, and history described in the following

subsections were obtained in part from the February 2020 TCEQ Site Inspection Report.

2.1 SITE LOCATION AND DESCRIPTION

The former Globe-Union, Inc. site is located at 1111 South Shiloh Road, approximately 2.5 miles
southwest of downtown Garland, Dallas County, Texas. Commercial and industrial activities
predominate to the north and west of the site, smaller warehouses and office space lie to the
west, and various retail entities operate to the south along Shiloh Road. A residential
neighborhood lies to the east and southeast of the site. The geographic coordinates of the former
Globe-Union facility are Latitude 32.902350° North and Longitude 96.666151° West. The
former Globe-Union, Inc. battery facility (site) manufactured lead oxide batteries for the
automobile market from the 1950s until 1995. The primary on-site business currently in
operation is Copier Exporter, Inc. (CEI), a refurbisher of used photocopiers which are sold to
foreign buyers. The property and most of the surrounding areas are paved and/or covered with
concrete, asphalt, or buildings (Figure 2-1). The study area for this investigation consists of
banks of the off-site surface water pathway along Stream 2C4 and Ruppards Branch, and

adjacent residential properties (Figure 2-2).

Site drainage follows the south direction into the probable point of entry (PPE), a surface water
runoff/drainage ditch which runs along an un-named industrial railway and commercial area until
it reaches a surface water runoff pathway. This pathway runs through residential areas and into
Stream 2C4 and Ruppards Branch. A mix of temporarily and seasonally flooded freshwater-
forested scrub and freshwater emergent wetlands begins approximately 2.2 miles after the PPE
for the surface water pathway.

2.2 SITEHISTORY & PREVIOUS SITE INVESTIGATIONS

Texas Air Control Board (TACB) records of site indicate that air emissions testing began in 1973
and recorded particulate readings below allowable limits. Early 1980s air emissions

investigations by the City of Garland found that property line air testing results were consistently
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below the permitted limit. TACB records note a lack of complaints or violations through the
second half of the 1980s (TCEQ, 2020).

An EPA Preliminary Assessment from 1982 noted that no apparent issues were identified at the
facility. Wastewater from the site, up to 80,000 gallons per day, was treated to control pH before
disposal to the sanitary sewer. Up to 12.5 tons per month of solid waste was disposed, which
included unusable battery plates, scrap, and clothing. Disposal records were available from the
Globe-Union office at the time. Investigators ultimately noted that the company “runs a very
clean operation” (TCEQ, 2019).

State personnel inspected the facility in June 1986, noting non-compliance on a variety of minor
(non-environmental) issues that were subsequently resolved. Two 10,000-gallon diesel tanks
were removed from the southwest corner of the site in February 1989. Corrosion holes were
observed in both tanks, and soil sampling indicated total petroleum hydrocarbon (TPH)
contamination in the tank hold area. Contaminated soil was removed and disposed. A 20,000-
gallon diesel tank installed shortly thereafter was also removed in March 1995 when the site
ceased operations. Samples obtained from the tank hold, pipe chase, and dispenser island found
non- detectable benzene, less than 30 pug/kg BTEX (benzene, toluene, ethylene, and xylene), and
less than 70 mg/kg TPH. Stockpiled backfill with 388 mg/kg TPH and non-detectable benzene
was returned to the former tank hold along with 165 additional yards of clean fill and concreted
over. The State of Texas subsequently approved site closure (TCEQ, 2019).

The Texas Department of State Health Services conducted a cancer cluster study in the vicinity
of the site in 2018 at the request of concerned community members. Focusing on census tracts,
which encompass residences 1 mile to the east and approximately 1.6 miles to the south, the
study found that there was no statistically significant increase in cancer rates among the nearby
population (TCEQ, 2019).

2.3 SITE CONCERNS

The site presents concerns regarding public health and the environment as a result of the

following circumstances:

Globe-Union Inc. Removal Assessment QASP 2-2 TDD No: 0001/20-345
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e According to the TCEQ SI report, lead and arsenic contamination above EPA RSLs of
400 mg/kg and 0.68 mg/kg, respectively, is present in soil at the residential properties
located along the surface drainage pathway southeast of the Globe-Union site.

e The nearest residential area is approximately 200 feet to the east of the Globe-Union site.
The site is 0.7 miles northwest of an elementary school, and 1.4 miles northwest of a city
park.

e Exposure to hazardous substances could be via ingestion, skin absorption, and inhalation.
The contaminants of concern (COCs) for the site are, but not limited to, lead, arsenic, and metals
associated with lead oxide battery manufacturing operations. The cause of elevated lead and

arsenic concentrations could be from various sources including the battery manufacturing

operations, lead-based paint, and/or leaded gasoline emissions.

Globe-Union Inc. Removal Assessment QASP 2-3 TDD No: 0001/20-345
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3. SAMPLING APPROACH AND PROCEDURES

The specific field investigation activities that will be conducted around the site are described in
the following subsections. Specifically, sampling procedures, locations, quality assurance (QA),
and the analytical approach that will be used during the removal assessment are discussed.
Relevant WESTON and EPA ERT SOPs for field sampling methods are included as Appendix B
to this QASP.

3.1 OVERVIEW OF SAMPLING ACTIVITIES

EPA and START developed a sampling strategy intended to collect data necessary to evaluate
and meet the objective of the removal assessment. Data Quality Objectives (DQOSs) (Appendix
A), as well as an overview of the health and safety and field activities required to complete these
tasks, are presented in the following subsections.

3.1.1 Data Quality Obijectives

The objective of soil sampling is to further define the nature and extent of metals concentrations
(primarily lead and/or arsenic) present in the residential areas downgradient of the Globe-Union
site. To accomplish this, a DQO for determining the extent of site-related contaminated soil has
been established and is included as Appendix A. The DQOs presented was developed using the
seven-step process set out in the EPA Guidance on Systematic Planning Using the Data Quality
Objectives Process: EPA QA/G-4. Soil sample locations will be selected systematically to further

delineate the extent of contaminated soil.

3.1.2 Health and Safety Implementation

The removal assessment field activities will be conducted in accordance with a site-specific
Health and Safety Plan (HASP). The HASP specifies that off-site soil sampling will proceed in
Level D personal protective equipment (PPE) (safety glasses, disposable gloves, and steel-toed
boots). The Field Safety Officer (FSO) will be responsible for implementation of the HASP
during field investigation activities. START will be required to conduct work according to the

Globe-Union Inc. Removal Assessment QASP 3-1 TDD No.: 0001/20-345
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guidelines and requirements of the HASP. In accordance with the general health and safety
operating procedures, the field team will also drive the route to the hospital specified in the
HASP prior to initiating sampling activities.

3.1.3 Field Activities Review Meeting

The PTL will conduct a meeting with the entire field team to familiarize them with the project
scope of work, discuss the planned field activities and roles and responsibilities, and review the
project HASP, and other relevant SOPs. This meeting will be conducted prior to any site

activities.

3.1.4 Mobilization and Command Post Establishment

START will mobilize the equipment required for the removal assessment from the WESTON

Dallas, Texas office.

3.2 SAMPLING/MONITORING APPROACH

Soil sampling will be conducted in general accordance with the EPA Compendium of Emergency
Response Team Soil Sampling and Surface Geophysics Procedures, the EPA Superfund Lead-
Contaminated Residential Sites Handbook, and the SOPs included in Appendix B. The specific
sampling, decontamination, and sample handling procedures, including disposition of

investigation-derived waste (IDW), are described in the following subsections.

3.2.1 Soil Sampling

START proposes to collect soil samples from private properties adjacent to the surface water
pathway and within the study area. Samples will only be collected following the granting of
access to enter the property by the property owner. Private properties proposed for sampling
include 90 private properties along Stream 2C4 and Ruppards Branch downstream of the former
Globe-Union facility (See Figure 2-2). Sample location maps will be generated as written access
to properties is obtained prior to sampling.

Globe-Union Inc. Removal Assessment QASP 3-2 TDD No.: 0001/20-345
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START removal assessment sampling will consist of establishing Areas of Concern (AOC) that
are representative of the property’s yards and creek bank soil. For example, AOCs will be
established in the front yard and backyard of each private property, and along the length of the
section of creek bank in each property, as conditions allow. Additional AOCs may be
established within a property at EPA’s direction, should special soil areas be encountered, such
as gardens and children’s play areas. AOC’s and sample locations will be determined in the field
following the granting of access to the property to conduct sampling.

Approximately 900 soil samples (assuming 90 backyards or creek banks with 5 depth intervals,
and 90 front yards with 5 depth intervals) will be collected from the 90 private properties, as

conditions allow. In addition, 90 duplicate samples will also be collected.

Following guidance from the EPA Superfund Lead-Contaminated Residential Sites Handbook,
START will collect five-point composite soil samples at each sample depth interval, in each
AOC. Soil samples will be collected from 5 depth intervals (at 0 to 1 inch below ground surface
(bgs), 1 to 6 inches bgs, 6 to 12 inches bgs, 12 to 18 inches bgs, and 18 to 24 inches bgs), and
aliquots of the same depth interval will be composited into one composite sample for laboratory
analyses. Samples will be collected using a combination of methods including Geoprobe and/or
slam bar depending on soil conditions, locations, and access to the sample point. Sample points
in each AOC will avoid drip zones and potential lead based paint contamination by being
established at a minimum distance of 36 inches away from the property’s building exterior walls.

Dedicated Geoprobe and/or slam bar sleeves will be used at each AOC to reduce the possibility
of cross-contamination. Care will be taken in and around the residential properties to not disturb
existing plants or yard decorations. Prior to any subsurface sampling, Texas One Call will be

notified to mark any underground utilities in the AOC.

Background soil and creek bank samples will be collected from Montgomery Park, a public area
not influenced by site contamination, located approximately 1 mile northwest and upstream of

the site, or another suitable background location in coordination with the City of Garland.

Information regarding sample analysis is summarized in Section 4.

Globe-Union Inc. Removal Assessment QASP 3-3 TDD No.: 0001/20-345
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3.2.2 Investigation-Derived Wastes

Any excess fluids generated as a result of equipment decontamination will be stored off-site and
will be disposed of upon completion of the removal assessment. Excess soil from sample
locations will be placed back in the sample holes. It is anticipated that minimal amounts of IDW
will be generated during this activity. All IDW generated will be properly disposed at the
conclusion of the field activities.

3.2.3 Sample Handling Procedures

Samples will be collected using equipment and procedures appropriate to the matrix, parameters,
and sampling objectives. The volume of the sample collected must be sufficient to perform the
analysis requested. Samples must be stored in the proper types of containers and preserved in a
manner for the analysis to be performed (SOP 1001.01, 1001.10).

All clean, decontaminated sampling equipment and sample containers will be maintained in a
clean, segregated area. Samples will be collected with clean, decontaminated equipment (SOP
1201.01). Each sample collected for laboratory analysis will be placed directly into pre-cleaned,
unused containers. Sampling personnel will don clean gloves between each sample collection
and handling. Samples will be assembled and catalogued prior to shipping (SOPs 1101.01 and
1102.01) to the designated laboratory.

3.2.4 Quality Assurance/Quality Control Samples

START will collect field duplicates, Matrix Spike/Matrix Spike Duplicates (MS/MSD) samples
and prepare equipment rinsate blank samples as needed during the removal assessment sampling
activities (SOP 1005.01, 1005.02). QA/QC samples will be collected according to the following:

e Blind field duplicate soil samples will be collected during sampling activities at locations
selected by the PTL. The data obtained from these samples will be used to assist in the
quality assurance of the sampling procedures and laboratory analytical data by allowing
an evaluation of reproducibility of results. Efforts will be made to collect duplicate
samples in locations where there is visual evidence of contamination or where
contamination is suspected or documented. Blind field duplicate samples will be
collected at the rate of one duplicate for every 10 samples collected.

Globe-Union Inc. Removal Assessment QASP 3-4 TDD No.: 0001/20-345
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Equipment rinsate blanks will be prepared by pouring laboratory-grade de-ionized water
over non-disposable sampling equipment after it has been decontaminated and by
collecting the rinse water in sample containers for analyses. These samples will be
prepared to demonstrate that the equipment decontamination procedures for the sampling
equipment were performed effectively. The equipment rinsate blanks will be prepared
each day that non-disposable sampling equipment is used.

MS/MSD samples will be collected during sampling activities at locations selected by the
PTL. The data obtained from these samples will be used to assist in the quality assurance
of the laboratory analytical procedure. Matrix spiking ensures that the laboratory is able
to extract an acceptable percentage of a spiked constituent. One MS/MSD sample will be
identified for every 20 samples submitted for analysis and will include additional sample
volume.

3.3 SAMPLE MANAGEMENT

Specific nomenclature will provide a consistent means to facilitate the sampling and overall data

management for the project. Any deviations from the sample nomenclature proposed below must
be approved by the EPA OSC and START SOW Leader.

The following presents the sample nomenclature for analytical samples that will generate unique

sample names compatible with most data management systems. The sample nomenclature is

based upon specific requirements for reporting these results as shown in Table 3-1 below.

Globe-Union Inc. Removal Assessment QASP 3-5 TDD No.: 0001/20-345
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Table 3-1

Sample Nomenclature — Soil
Globe-Union Inc. Removal Assessment
Garland, Dallas County, Texas

Property 1D — Area of Concern — Depth — Collection Type + QC Type

Property ID:

Area of Concern:

Depth:

Collection Type:

QC Type:

A four-digit identifier used to designate the property from which the sample
is collected. Properties will be designated randomized Property IDs to protect

privac

y of analytical results.

A three-digit identifier used to designate the particular Area of Concern in
the property from which the sample was collected, or the center of the
composite sample.

FO1 | FrontYard 1

F02 Front Yard 2
SW1 | Side yard West 1
SE1 | Side yard East 1
SN1 | Side yard North 1
SS1 | Side yard South 1
BO1 | Back Yard 1

B02 | Back Yard 2

A two-digit identifier used to designate what depth of sample was collected:

01 0 to 1 inches bgs
06 1 to 6 inches bgs
12 6 to 12 inches bgs
18 12 to 18 inches bgs
24 18 to 24 inches bgs

A one-digit identifier used to designate what type of sample was collected:

1 | Surface Water Qil

2 | Groundwater Waste

3 | Leachate Other

4 | Field QC/Water Sample Drinking Water
5 | Soil Sediment

A one-digit identifier used to designate the QC type of the sample:

1 | Normal Confirmation

2 | Duplicate Confirmation Duplicate
3 | Rinsate Blank

4 | Trip Blank

5 | Field Blank

Globe-Union Inc. Removal Assessment QASP
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Examples:

e 2054-F01-06-51: Represents the normal soil sample collected from Property 2054 at Front yard
1 from 1 to 6 inches of depth.

e 2054-F01-06-52: Represents the duplicate soil sample collected from Property 2054 at Front yard
1 from 1 to 6 inches of depth.

e 2054-F01-06-43: Represents the rinsate water sample collected after the last sample of the day if
last sample was collected from Property 2054 at Front yard 1 from 1 to 6 inches of
depth.

Globe-Union Inc. Removal Assessment QASP 3-7 TDD No.: 0001/20-345
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3.4 DECONTAMINATION

The non-disposable sampling equipment used during the sample collection process will be
thoroughly decontaminated before initial use, between use, and at the end of the field

investigation. Equipment decontamination will be completed in the following steps:

1. Non-phosphate detergent and potable water wash to clean the equipment.
2. Final potable water rinse.

3. Equipment air-dried.

Decontamination activities will be conducted at a temporary decontamination pad off-site that
will be constructed in an area identified prior to beginning field activities (SOP 1201.01).

Excess soil and fluids generated as a result of equipment decontamination will be placed in a
drum and disposed of appropriately at the end of the removal assessment activities. The drum

will be labelled on the side with the name of the site, the contents, sampling location, and date.

3.5 SAMPLE PRESERVATION, CONTAINERS, AND HOLD TIMES

Once collected, samples will be stored in coolers while at the site and until they are submitted for
analysis. Samples that have been analyzed will be disposed of by the designated laboratory in
accordance with the laboratory SOPs.

Sample preservation, containers, and holding times utilized during this removal assessment will
be consistent with analytical methods and laboratory volume requirements as provided in Table
3-2. Once collected, samples will be stored in coolers while at the site and until they are
submitted for analysis. Chain-of-custody forms will be completed for each sample shipment and
sent with the samples to the designated laboratory. Samples that have been analyzed will be

disposed of by the designated laboratory in accordance with the laboratory SOPs.
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Table 3-2
Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times
Globe-Union Inc. Removal Assessment
Garland, Dallas County, Texas

Analytical Minimum Maximum
Name Matrix Container Preservation Volume or Holding
Methods . .
Weight Time
TAL Metals . -
SW8a6 Soil 1x4 0z glass None 5 grams 180 days
(No Mercury) 6020 jar
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4. ANALYTICAL METHODS AND DATAVALIDATION

Samples collected by START will be analyzed by Gulf Coast Analytical Laboratories (GCAL) in
Baton Rouge, Louisiana. All samples will be analyzed for TAL Metals by EPA SW846 Method
6020B, Inductively Coupled Plasma — Mass Spectrometry.

Table 4-1 below illustrates the sample description and rationale.

Table 4-1
Sample Description and Rationale
Globe-Union Inc. Removal Assessment
Garland, Dallas County, Texas

Sample Sample Collection Sample No. of Rationale EPA Analytical
Location Method Depth Samples? Method
GeoProbe and/or slam | 0-1inch, 1-6 T?eg:rr]:gem ;fn;ig?
bar inches, 6-12 prest : TAL Metals—
Soil _ , inches, 1218 900 specific constituents EPA SW846 Method
Disposable scoop or inches, and 18- of C?ncern én 60208
hand trowel (surface) | 24 inches bgs surtace and
subsurface soil

Notes: Soil Samples — 900 Normal samples and 90 field duplicates = 990 soil samples to laboratory.

Following analysis, GCAL will provide preliminary data results via email in PDF. The final data
deliverable will include a full Level 1V data package with QC and raw data in PDF and a final
Electronic Data Deliverable (EDD) in Microsoft Excel format. The final Level IV data
deliverable will be submitted by GCAL on a Standard 10-business day TAT.

START will validate the analytical data generated by the laboratory and provide an evaluation of
QA/QC samples for reporting purposes. Data validation will be conducted in accordance with the
EPA CLP National Functional Guidelines for Inorganic Superfund Data Review (January 2017).
A summary of the data validation findings will be presented in Data Validation Summary
Reports as part of the final report. The following will be evaluated to verify that the analytical
data is within acceptable QA/QC tolerances:

e The completeness of the laboratory reports, verifying that required components of the
report are present and that the samples indicated on the accompanying chain of custody
are addressed in the report.
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e The calibration and tuning records for the laboratory instruments used for the sample
analyses.

e The results of internal standards analyses.

e The results of laboratory blank analyses.

e The results of laboratory control sample (LCS) analyses.

e The results of MS/MSD analyses.

e The results of serial dilutions and post-digestion spikes.

e Compound identification and quantification accuracy.

e Laboratory precision, by reviewing the results for blind field duplicates.

e Variances from the QA/QC objectives will be addressed as part of the Data Validation
Summary Reports.
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5. QUALITY ASSURANCE

Quality Assurance (QA) will be conducted in accordance with the WESTON Corporate Quality
Management Manual, dated October 2018; the WESTON START Quality Management Plan;
and EPA Guidance for Performing Removal Actions under Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). Following receipt of the TDD from
EPA, a Quality Control (QC) officer will be assigned and will monitor work conducted
throughout the entire project including reviewing interim report deliverables and field audits.
The START PTL will be responsible for QA/QC of the field investigation activities. The
designated laboratory utilized during the investigation will be responsible for QA/QC related to
the analytical work. START will also collect samples to verify that laboratory QA/QC is
consistent with the required standards and to validate the laboratory data received.

5.1 SAMPLE CHAIN-OF-CUSTODY PROCEDURES

START will utilize SCRIBE for the sample documentation and chain-of-custody preparation
needs. Because of the evidentiary nature of sample collection, the possession of samples must be
traceable from the time the samples are collected until they are introduced as evidence in legal
proceedings. After sample collection and identification, the samples will be maintained under the
chain-of-custody procedures. Personnel required to package and ship coolers containing

potentially hazardous material will be trained accordingly.

The chain-of-custody procedures are documented in WESTON SOP 1101.01, and will be made
available to personnel involved with the sampling. A typical chain-of-custody record included in
SOP 1101.01 will be completed each time a sample or group of samples is prepared for shipment
to the laboratory. The record will repeat the information on each of the sample labels and will
serve as documentation of handling during shipment. A copy of this record will remain with the
shipped samples at all times, and the member of the sampling team who originally relinquished
the samples will retain another copy. START personnel will complete a chain-of-custody form

for all samples sent to a designated off-site laboratory.

Samples relinquished to the participating laboratories will be subject to the following procedures

for transfer of custody and shipment:
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e The chain-of-custody record will accompany samples. When transferring possession of
samples, the individuals relinquishing and receiving the samples will sign, date, and note
the time of the sample transfer on the record. This custody record documents transfer of
sample custody from the sampler to another person or to the laboratory.

e Samples will be properly packed for shipment and dispatched to the appropriate laboratory
for analysis with separate, signed custody records enclosed in each sample box or cooler.
Sample shipping containers will be custody-sealed for shipment to the laboratory. The
preferred procedure includes use of a custody seal wrapped across filament tape that is
wrapped around the package at least twice. The custody seal will then be folded over and
stuck to the seal to ensure that the only access to the package is by cutting the filament tape
or breaking the seal to unwrap the tape.

e |If sent by common carrier, a bill of lading or air bill will be used. Bill of lading and air bill
receipts will be retained in the project file as part of the permanent documentation of sample
shipping and transfer.

SOPs 1101.01 and 1102.01, provided in Appendix B, describe these procedures in more detail.

5.2 DOCUMENTATION PROCEDURES

Documents will be completed legibly and in ink. Site information will be entered into field
logbooks, Response Manager, Collector for ArcGIS/Survey123 for ArcGIS, and SCRIBE.
Electronic field data stored on the EPA Database server are shared via secured REST services,
published out of the EPA GIS Server, are hosted on the EPA GeoPlatform, and provide near real-

time access to non-analytical data normally collected in logbooks.

5.3 FIELD DOCUMENTATION

The following field documentation will be maintained as described below.

5.3.1 Field Logbook

The field logbook is a descriptive notebook detailing site activities and observations so that an
accurate, factual account of field procedures may be reconstructed (SOP 1501.01). All entries
will be signed by the individuals writing them. Entries should include, at a minimum, the

following:

Site name and project number.
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Names of personnel on site.

Dates and times of all entries.

Description of all site activities, including site entry and exit times.
Noteworthy events and discussions.

Daily weather conditions.

Site observations.

Identification and description of samples, including locations, sample 1D, sample date
and time, sample depth, sample preservation, collection type, analyses requested, and
chain-of-custody information.

Subcontractor information and names of on-site personnel.
Records of photographs in Response Manager.

Site sketches.

Calibration results, as necessary.

5.3.2 Sample Labels

Sample labels will be securely affixed to the sample container. The labels will clearly identify
the particular sample and include the following information:

Sample ID.

Site name and project number.

Date and time the sample was collected.

Sample preservation method.

Analysis requested.
Sampling location.

5.3.3 Chain-of-Custody Record

A chain-of-custody will be maintained from the time of sample collection until final deposition.
Every transfer of custody will be noted and signed for and a copy of the record will be kept by

each individual who has signed it.

5.3.4 Custody Seal

Custody seals demonstrate that a sample container has not been tampered with or opened. The
individual who has custody of the samples will sign and date the seal and affix it to the container

in such a manner that it cannot be opened without breaking the seal.
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5.3.5 Photographic Documentation

START will take photographs to document site conditions and activities as site work progresses
(SOP 1502.01). Initial conditions will be well documented by photographing features that define
the site-related contamination or special working conditions. Representative photographs will be
taken of each type of site activity. The photographs will show typical operations and operating
conditions as well as special situations and conditions that may arise during site activities. Site
final conditions will also be documented as a record of how the site appears at completion of the

work.

Photographs will be taken with a digital camera capable of recording the date on the image. Each
photograph will be uploaded to Response Manager with the location of the photographer,
direction the photograph was taken, and the subject of the photograph and its significance (i.e.,
why the picture was taken). Where appropriate, the photograph location, direction, and subject

will also be shown on a site sketch and recorded within Response Manager.

5.3.6 Enterprise Mobile Data Collection Applications

WESTON will use the Enterprise Architecture, consisting of the EPA Cloud 4 Server Cluster and
the EPA GeoPlatform (ArcGIS Online), to implement ESRI-based Mobile Data Collection
Applications. The data stored in the EPA Region 6 Database Server can be viewed through
hosted EPA GeoPlatform items and edited by any individual with access rights to site-specific
groups. WESTON can execute data exports from the GeoPlatform item tables, or publish secure
REST data services for mapping software or Map Viewers to consume at any time. The EPA

database server is backed up regularly.

5.4 REPORT PREPARATION

At the completion of the project, the START team leader will review and evaluate the laboratory
data and prepare an interim report of field activities, figures, and analytical results for EPA OSC
review. Interim deliverable documents will be uploaded to the EPA TeamLink website for EPA

OSC review and comment. The START team lead will address the comments and prepare the
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final report. The final report will be uploaded to the EPA TeamLink website, and a final compact
disk (CD) deliverable will be sent to the EPA and EPA OSC.
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Media of Concern — Soll
Site-Specific Data Quality Objectives
GLOBE-UNION INC. REMOVAL ASSESSMENT
GARLAND, DALLAS COUNTY, TEXAS

STEP 1. STATE THE PROBLEM

Lead-contaminated soil has been documented in the surrounding area and downstream drainage pathway of the former
Globe-Union Inc. Battery facility (site), which manufactured lead oxide batteries for the automobile market from the
1950s to 1995. The surface water pathway flows south/southeast from the site, into Stream 2C4 and Ruppards Branch.
Soil samples will be collected from the site, the surface water pathway south of the site, and private properties located
along the surface water pathway to determine if TAL Metals concentrations (emphasis on lead and arsenic) are above
EPA Regional Screening Levels (RSLs), Removal Management Levels (RMLs), and/or TCEQ TRRP PCLs.

STEP 2. IDENTIFY THE DECISION

Are the concentrations of constituents of concern in soils, represented by a sample, above specified action levels?

IDENTIFY THE ALTERNATIVE ACTIONS THAT
MAY BE TAKEN BASED ON THE DECISIONS.

If the contaminant exceeds the specified action level
for lead or arsenic in soil, then the soil represented
by that sample will be considered contaminated and
will require additional attention.

If the contaminant does not exceed the specified
action level for lead or arsenic in soil, then the
soil represented by that sample will not be
considered contaminated and will not require
additional attention.

STEP 3. IDENTIFY INPUTS TO THE DECISION

IDENTIFY THE INFORMATIONAL
INPUTS NEEDED TO RESOLVE A
DECISION.

Concentrations of lead or arsenic in soil samples
collected during sampling.

IDENTIFY THE SOURCES FOR EACH
INFORMATIONAL INPUT AND LIST THE
INPUTS THAT ARE OBTAINED THROUGH
ENVIRONMENTAL MEASUREMENTS.

Five-point composite soil samples collected from 5
depth intervals: 0 to 1 inch below ground surface
(bgs), 1 to 6 inches bgs, 6 to 12 inches bgs, 12 to 18
inches bgs, and 18 to 24 inches bgs.

Soil samples will be collected at locations
identified in the field by EPA and START.

Analytical results obtained from laboratory
following TAL Metals — EPA SW846 Method
6020B.

BASIS FOR THE CONTAMINANT
SPECIFIC ACTION LEVELS.

May 2020 EPA Residential Screening Levels (RSL)
for lead of 400 mg/kg, and November 2019 TCEQ
TRRP PCL for arsenic of 24 mg/kg.

IDENTIFY POTENTIAL SAMPLING
TECHNIQUES AND APPROPRIATE
ANALYTICAL METHODS.

Soil sampling techniques are described in the
Quality Assurance Sampling Plan (QASP).

Sampling techniques following EPA SW-846
Method 6020B.
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Media of Concern — Soll
Site-Specific Data Quality Objectives
GLOBE-UNION INC. REMOVAL ASSESSMENT
GARLAND, DALLAS COUNTY, TEXAS
(CONTINUED)

STEP 4. DEFINE THE BOUNDARIES OF THE STUDY

DEFINE THE DOMAIN OR GEOGRAPHIC AREA
WITHIN WHICH ALL DECISIONS MUST APPLY.

The soil within the study area as illustrated in Figure
23-12 of the QASP.

SPECIFY THE CHARACTERISTICS THAT DEFINE
THE POPULATION OF INTEREST.

Lead or arsenic concentrations in soils within the study
area.

DEFINE THE SCALE OF DECISION MAKING.

The scale of decision will be for soil represented by each
sample collected each AOC.

DETERMINE THE TIME FRAME TO WHICH THE
DATA APPLY.

The data will apply until the soil represented by the
sample receives appropriate response actions.

DETERMINE WHEN TO COLLECT DATA.

Samples will be collected during the Removal
Assessment planned during June-August 2020.

IDENTIFY PRACTICAL CONSTRAINTS ON DATA
COLLECTION.

= Inclement weather.

= Site access not attainable.

= Foundation/structure covering sample locations.
= Debris and/or rocky material in soil.

STEP 5. DEVELOP A DECISION RULE

SPECIFY THE PARAMETER THAT
CHARACTERIZES THE POPULATION OF
INTEREST.

The sample concentrations obtained from the study area
will be compared against the site-specific action levels,
the EPA RSLs and TCEQ TRRP PCLs.

SPECIFY THE ACTION LEVEL FOR THE
DECISION.

EPA RSL for lead of 400 mg/kg, and TCEQ TRRP PCL
for arsenic of 24 mg/kg.

DEVELOP A DECISION RULE.

If any result in a soil sample is above the site-specific
action level, then the soil represented by that sample
will require additional attention; otherwise, the soil does
not require additional attention.
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Media of Concern — Soll
Site-Specific Data Quality Objectives
GLOBE-UNION INC. REMOVAL ASSESSMENT
GARLAND, DALLAS COUNTY, TEXAS
(CONTINUED)

STEP 6. SPECIFY LIMITS ON DECISION ERRORS

DETERMINE THE POSSIBLE RANGE OF THE
PARAMETER OF INTEREST.

Contaminant concentrations may range from 0 mg/kg to
more than the RSL or PCL action levels.

DEFINE BOTH TYPES OF DECISION ERRORS AND
IDENTIFY THE POTENTIAL CONSEQUENCES OF
EACH.

Type | Error: Deciding that the specified area represented
by the soil sample does not exceed the specified action
level when, in truth, the soil concentration of the
contaminant exceeds its specified action level. The
consequence of this decision error is that contaminated
soil will remain on-site, possibly endangering human
health and the environment. There may also be potential
future liability associated with cleanup costs of leaving
contaminated soil/sediment on-site. This decision error is
more severe.

Type Il Error: Deciding that the specified area represented
by the soil sample does exceed the specified action level
when, in truth, it does not. The consequences of this
decision error are that remediation of the specified area
will continue and unnecessary costs will be incurred.

ESTABLISH THE TRUE STATE OF NATURE FOR
EACH DECISION RULE.

The true state of nature when the soil is decided to be
below the specified action levels when in fact, it is not
below the specified action levels, is that the area may need
remedial action.

The true state of nature when the soil is decided to be
above the specified action levels when in fact, it is not
above the specified action levels, is that the area may not
need remedial action.

DEFINE THE TRUE STATE OF NATURE FOR THE
MORE SEVERE DECISION ERROR AS THE
BASELINE CONDITION OR THE NULL
HYPOTHESIS (Ho) AND DEFINE THE TRUE STATE
FOR THE LESS SEVERE DECISION ERROR AS
THE ALTERNATIVE HYPOTHESIS (H.).

Ho: The soil represented by the soil sample of the
specified area is above the specified action level.

Ha: The soil represented by the soil sample of the
specified area is below the specified action level.

ASSIGN THE TERMS “FALSE POSITIVE” AND
“FALSE NEGATIVE” TO THE PROPER DECISION
ERRORS.

= False Positive Error = Type |
=  False Negative Error = Type Il

ASSIGN PROBABILITY VALUES TO POINTS
ABOVE AND BELOW THE ACTION LEVEL THAT
REFLECT THE ACCEPTABLE PROBABILITY FOR
THE OCCURRENCES OF DECISION ERRORS.

The assignment of probability values is not applicable to
this DQO because a non-probabilistic (judgement-based)
process has been specified.
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Site-Specific Data Quality Objectives
GLOBE-UNION INC. REMOVAL ASSESSMENT
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STEP 7. OPTIMIZE THE DESIGN

REVIEW THE DQO The sample size was based on parcels identified along the
surface water pathway, for areas with a high potential for
exposure. In order to select the optimal sampling program
that satisfies the DQO and is the most resource effective,
other elements were considered.

DEVELOP GENERAL SAMPLING AND ANALYSIS DESIGN.

The EPA team will collect approximately 900 normal soil samples from 90 property parcels (assuming 90 backyard
or creek banks with 5 depth intervals, 90 front yards with 5 depth intervals), plus 90 duplicate samples. Samples will
be collected from private properties’ soils, in Areas of Concern (AOC) that are representative of the front, backyard,
and creek bank soil conditions. Soil samples will be collected from 5 depth intervals (at 0 to 1 inch below ground
surface (bgs), 1 to 6 inches bgs, 6 to 12 inches bgs, 12 to 18 inches bgs, and 18 to 24 inches bgs), as conditions allow.
The parcels identified for proposed sampling are those that are located adjacent to the surface water pathway and
within the study area, including Stream 2C4 and Ruppards Branch. Additional AOCs locations and sampling depths
may be established within a property at EPA’s direction, should special soil areas be encountered, such as gardens
and children’s play areas.
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INTRODUCTION

The following Standard Operating Procedure (SOP) is to describe the procedures for collecting
representative soil samples. Analysis of soil samples may determine whether concentrations of specific
soil pollutants exceed established action levels, or if the concentrations of soil pollutants present arisk to
public health, welfare, or the environment. This SOP is similar to SOP Number 1001.03 for collecting
near surface soil samples with a hand auger.

PROCEDURE

Surface soil samples may be collected using a variety of methods and equipment. The methods and
equipment used are dependent on the depth of the desired sample, the type of sample required (disturbed
versus undisturbed), and the type of soil. Near-surface soils may be easily sampled using a spade, trowel,
or hand scoop.

Sample Preservation

Cooling to 4°C + 2°C, supplemented by a minimal holding time, is suggested.

Interferences and Potential Problems

There are two primary interferences or potential problems associated with soil sampling: cross-
contamination of samples and improper sample collection. Cross-contamination problems can be
eliminated or minimized through the use of dedicated (disposable) sampling equipment. If this is not
possible or practical, then decontamination of sampling equipment is necessary. Improper sample
collection can involve using contaminated equipment, disturbance of the matrix resulting in compaction
of the sample, or inadequate homogenization of the samples where required, resulting in variable, non-
representative results. Homogenization may also affect sample representativeness where the analytical
reguirements include volatile organic compounds.

Equipment or Apparatus

The equipment used for sampling may be selected from the following list, as appropriate:

e Tape measure

*  Survey stakes or flags

o Stainless steel, plastic, or other appropriate homogenization bucket or bowl
» Ziploc plastic bags

» Logbook

o Labels

» Chain-of-custody forms and seals
* Coolers

* lce

»  Decontamination supplies and equipment
e Canvasor plastic sheet

e Spatulas/spades/shovels

e Scoops
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Preparation
1.

Plastic or stainless steel spoons
Trowel

Determine the extent of the sampling effort, the sampling methods to be employed, and what
equipment and supplies are required.

Obtain necessary sampling and monitoring equipment from the list above.
Prepare schedules, and coordinate with staff, client, and regulatory agencies, if appropriate.

Perform a general site survey prior to site entry in accordance with the site-specific health and
safety plan.

Decontaminate or preclean equipment, and ensure that it isin working order.

Use stakes, buoys, or flagging to identify and mark all sampling locations. Consider specific
site factors, including extent and nature of contaminant, when selecting sample locations. If
required, the proposed locations may be adjusted based on site access, property boundaries,
and surface obstructions. All staked locations will be utility-cleared by the property owner or
other responsible party prior to soil sampling.

Evaluate safety concerns associated with sampling that may require use of personal protective
equipment and/or air monitoring.

Surface Soil Sample Collection

Collect samples from the near-surface soil with tools such as spades, shovels, and scoops. Surface
material can be removed to the required depth with this equipment, then a stainless steel or plastic scoop
can be used to collect the sample. The use of a flat, pointed mason trowel to cut a block of the desired
soil can be helpful when undisturbed profiles are required. A stainless steel scoop, lab spoon, or plastic
spoon will suffice in most other applications. Avoid the use of devices plated with chrome or other target
analyte materials.

The following procedures should be followed when collecting surface soil samples:

1

Carefully remove the top layer of soil or debris to the desired sample depth with a pre-
cleaned spade.

Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove and discard a thin
layer of soil from the area which came in contact with the spade.

If volatile organic analysisis to be performed, transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a stainless steel 1ab spoon, plastic 1ab spoon, or
equivalent and secure the cap(s) tightly. Place the remainder of the sample into a stainless
stedl, plastic, or other appropriate homogenization container, and mix thoroughly to obtain a
homogenous sample representative of the entire sampling interval. Then, either place the
sample into an appropriate, labeled container(s) and secure the cap(s) tightly; or if composite
samples are to be collected, place a sample from another sampling interval into the
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homogenization container and mix thoroughly. When compositing is complete, place the
sampleinto appropriate, labeled container(s) and secure the cap(s) tightly.

4. Fill hole created through sampling with unused material or other appropriate backfill material
(sand).

5. Record applicable information into field log book or appropriate forms as documentation of
sampling.
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INTRODUCTION

The following Standard Operating Procedure (SOP) describes the procedure for compositing soil samples.
Soil samples are typically collected for laboratory analysis, and sometimes it is necessary to composite
(mix together) samples from several locations for one combined analysis at the laboratory. This soil
sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 regarding soil sampling
procedures. This procedure serves as an alternative method of sample preparation prior to placing the
samples in containers, as described in the other named SOPs.

PROCEDURE

Equipment

Equipment that may be used as part of the soil compositing procedure is identified under SOP Nos.
1001.01 and 1001.03 where soil sampling methods are described. Specific equipment typically used
during the compositing process after discrete samples are collected includes:

Mixing bowls or buckets

Scoops, spatulas, and knives

Sample containers

Personal protection clothing

Plastic Sheeting

Decontamination equipment and supplies

Method

The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and
1001.03. Reference should be made to these SOPs for specific sampling equipment, procedures, and
other general guidelines. As soil samples are collected, the site-specific Sampling and Analysis Plan may
required compositing (mixing together) of two or more samples to create a single sample that will be sent
to the laboratory for analysis. When this is the case, the following compositing procedure will generally
be used:

e The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the
exception that samples from discrete locations will generally not be immediately placed into
sample containers and an additional preparation step (i.e., compositing) will be performed.

e As they are collected, soil samples selected for compositing will be staged in a clean mixing
bowl or mixing bucket until each sample to be included in the composite sample is obtained.
Depending on site requirements and analytical procedures to be requested, it may be
necessary to temporarily stage individual discrete-location samples within clean sample jars,
aluminum foil, or other appropriate materials for the project. The method for sample staging
should be specified in the site-specific sampling and analysis plan.
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e For composite samples that will be analyzed for volatile organic compounds, an equal portion
of soil will be removed directly from each discrete-location sample and placed into a final
sample jar without homogenizing the soil.

e For analyses other than volatile organics, equal portions of soil will be removed from each
discrete-location sample and placed in a clean mixing bowl. The equal portions of the
samples will then be broken up and homogenized together using a scoop or spatula.
Homogenization will generally continue until the discrete samples being combined are
reasonably indistinquishable as indivual individual samples in the soil mixture. However, it
is recognized that homogenization can be difficult for highly plastic clays. In this case, equal
amounts of the the soil core of each clay sample will be cut into small, roughly cubical pieces
using a stainless steel knife, and an equal numbers of pieces of each discrete sample will be
placed into the bowl and homogenized to extent practical.

e The composited soil sample will be collected from the mixing bowl containing the individual
homogenized samples after homogenization is performed. The composited sample will be
collected using a stainless steel or disposable plastic scoop or similar tool. The sample will
be placed in a clean sample container and then handled in accordance with soil sampling
SOPs 1001.01 and 1001.03.

Variations on this procedure are allowable to accomodate different soil conditions and any site
requirements specifically identified in the site-specific Sampling and Analysis Plan.

The number of discrete samples that may be composited into a single sample typically ranges from two to

six. The number of discrete samples that may be composited for the project in question will be specified
in the site-specific Sampling and Analysis Plan.

REFERENCES

SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling
SOP No. 1001.03 - Standard Operating Procedure, Shallow Subsurface and Near Surface Soil Sampling
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents the methods used for minimizing the
potential for cross-contamination, and provides genera guidelines for sampling equipment
decontamination procedures.

PROCEDURE

As part of the Health and Safety Plan (HASP), develop and set up a decontamination plan before any
personnel or equipment enter the areas of potential exposure. The decontamination plan should include
the following:

e The number, location, and layout of decontamination stations

*  Which decontamination apparatus is needed

» The appropriate decontamination methods

» Methodsfor disposal of contaminated clothing, apparatus, and solutions

Decontamination Methods

Personnel, samples, and equipment leaving the contaminated area of a site will be decontaminated.
Various decontamination methods will be used to either physically remove contaminants, inactivate
contaminants by disinfection or sterilization, or both. The physical decontamination techniques
appropriate for equipment decontamination can be grouped into two categories: abrasive methods and
non-abrasive methods.

Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing/scrubbing the surface containing the contaminant.
This method includes mechanical and wet blasting methods.

Mechanical cleaning methods use brushes of metal or nylon. The amount and type of
contaminants removed will vary with the hardness of bristles, length of brushing time, and degree
of brush contact.

Cleaning can aso be accomplished by water blasting which is aso referred to as steam cleaning
and pressure washing. Pressure washing utilizes high-pressure that is sprayed from a nozzle onto
sampling equipment to physically remove soil or (potentially) contaminated material. Steam
cleaning is a modification of pressure washing where the water is heated to temperatures
approaching 100° C to assist in removing organic constituents from equipment.
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Disinfection/Rinse Methods

Disinfectants are a practical means of inactivating chemicals or contaminants of concern.
Standard sterilization methods involve heating the equipment which is impractical for large
equipment.  Rinsing removes contaminants through dilution, physical attraction, and
solubilization.

The use of distilled/deionized water commonly available from commercial vendors may be
acceptable for decontamination of sampling equipment provided that it has been verified by
laboratory analysis to be target analyte free. Tap water may be used from any municipal water
trestment system for mixing of decontamination solutions. An untreated potable water supply is
not an acceptable substitute for tap water. Acids and solvents are occasionally utilized in
decontamination of equipment to remove metals and organics, respectively, from sampling
equipment. Other than ethanol, these are avoided when possible due to the safety, disposal, and
transportation concerns associated with them.

Equipment or apparatuses that may be selected for use include the following:

» Personal protective clothing

* Non-phosphate detergent

»  Selected solvents for removal of polar and nonpolar organics (ethanol, methanol,
hexane)

» Acid washes for removal of metals (nitric acid)

* Long-handled brushes

» Drop cloths or plastic sheeting

e Paper towds

» Galvanized tubs or buckets

» Didtilled, deionized, or tap water (as required by the project)

e Storage containers for spent wash solutions

e Sprayers (pressurized and non-pressurized)

e Trash bags

o Safety glasses or splash shield

Field Sampling Equipment Cleaning Procedures

The following procedures should be followed:

1. Where applicable, follow physical remova procedures previously described (pressure
wash, scrub wash)

Wash equipment with a non-phosphate detergent solution

Rinse with tap water

Rinse with distilled or deionized water

Rinse with 10% nitric acid if the sample will be analyzed for metals/organics

Rinse with distilled or deionized water

Use a solvent rinse (pesticide grade) if the sample will be analyzed for organics

Air dry the equipment completely

Rinse again with distilled or deionized water

©CooOoNOUOA~WN
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10. Placein clean bag or container for storage/transport to subsequent sampling locations.

Selection of the solvent for use in the decontamination process is based on the contaminants
present at the site. Solvent rinses are not necessarily required when organics are not a
contaminant of concern and may be eliminated from the sequence specified below. Similarly, an
acid rinse is not required if the analyses do not include inorganics. Use of a solvent is required
when organic contamination is present on-site. Typical solvents used for removal of organic
contaminants include acetone, ethanol, hexane, methanol, or water. An acid rinse step is required
if metals are present on-site. If a particular contaminant fraction is not present at the site, the ten-
step decontamination procedure listed above may be modified for site specificity.

Sampling equipment that requires the use of plastic tubing should be disassembled and the tubing
replaced with clean tubing before commencement of sampling and between sampling locations.
Plastic tubing should not be reused.
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents procedures for maintaining sample chain of
custody (COC) during activities where samples are collected.

PROCEDURE
Sample custody is defined as being under a person's custody if any of the following conditions exist:

e itisintheir possession,

e itisintheir view, after being in their possession,
e itwasintheir possession and they locked it up, or
e itisinadesignated secure area.

A designated field sampler will be personaly responsible for the care and custody of collected samples until
they are transferred to another person or properly dispatched to the laboratory. To the extent practicable, as
few people as possible will handle the samples.

Sample tags or labels will be completed and applied to the container of each sample. When the tags or labels
are being completed, waterproof ink will be used. If waterproof ink is not used, the tags or labels will be
covered by transparent waterproof tape. Sample containers may also be placed in Ziploc-type storage bags to
help keep them clean in the cooler. Information typically included on the sample tags or labels will include
the following:

*  Project Code

o Station Number and Location

e Sample Identification Number

» Dateand Time of Sample Collection

» Typeof Laboratory Anaysis Required
*  Preservation Required, if applicable

e Cdllector's Signature

» Priority (optiona)

*  Other Remarks

Additona information may include:

» Anticipated Range of Results (Low, Medium, or High)
* Sample Analysis Priority
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A COC form will be completed each time a sample or group of samples is prepared for transfer to the
laboratory. The form will repesat the information on each of the sample labels and will serve as
documentation of handling during shipment. The minimum information requirements of the COC form are
listed in Table 1101.01-A. An example COC form is shown in Figure 1101.01-A. The completed COC must
be reviewed by the Field Team Leader or Site Manager prior to sample shipment. The COC form will remain
each sample shipping container at al times, and another copy will be retained by the member of the sampling
team who originaly relinquished the samples or in aproject file.
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TABLE 1101.01-A CHAIN OF CUSTODY FORM
INFORMATION COMPLETED DESCRIPTION
BY
cocC Laboratory enter a unigque number for each chain of custody form
SHIPTO Field Team enter the laboratory name and address
CARRIER Field Team enter the name of the transporter (e.g., FedEx) or handcarried
AIRBILL Field Team enter the airbill number or transporter tracking number (if applicable)
PROJECT Field Team enter the project name
NAME
SAMPLER Field Team enter the name of the person collecting the samples
NAME
SAMPLER Field Team signature of the person collecting the samples
SIGNATURE
SEND Field Team enter the name and address of the prime contractor
RESULTSTO
FIELD Field Team enter the unique identifying number given to the field sample (includesMS, MSD, field
SAMPLE ID duplicate and field blanks)
DATE Field Team enter the year and date the sample was collected in the format M/D (e.g., 6/3)
TIME Field Team enter the time the sample was collected in 24 hour format (e.g., 0900)
MATRIX Field Team enter the sample matrix (e.g., water, soil)
PRESERVATIVE Field Team enter the preservative used (e.g., HNO3) or “none”
FILTERED/ Field Team enter “F’ if the sample was filtered or “U” if the sample was not filtered
UNFILTERED
CONTAINERS Field Team enter the number of containers associated with the sample
MS/M SD Field Team or enter “ X" if the sampleis designated for the MS/IMSD
Laboratory
ANALYSES REQUESTED Field Team enter the method name of the analysis requested (e.g., SW6010A)
COMMENTS Field Team enter comments
SAMPLE CONDITION Laboratory enter any problems with the condition of any sample(s)
UPON RECEIPT AT
L ABORATORY
COOLER Laboratory enter the internal temperature of the cooler, in degrees C, upon opening
TEMPERATURE
SPECIAL Laboratory enter any special instructions or comments
INSTRUCTIONS/COMME
NTS
RELEASEDBY (SIG) | Field Teamand | enter the signature of the person releasing custody of the samples
Laboratory
ComMPANY NAME Field Teamand | enter the company name employing the person releasing/receiving custody
Laboratory
RECEIVED BY (SIG) Field Teamand | enter the signature of the person receiving custody of the samples
Laboratory
DATE | FieldTeamand | enter the date in the format M/D/YY (eg., 6/3/96) when the samples were
Laboratory released/received
TiMe | FieldTeamand | enter the datein 24 hour format (e.g., 0900) when the samples were released/received
Laboratory
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents the procedures for sample shipping that will
be implemented during field work involving sampling activities.

TERMS
COC - Chain-of-Custody
PROCEDURE

Prior to shipping or transferring custody of samples, they will be packed according to D.O.T. requirements
with sufficient ice to maintain an interna temperature of 4°C + 2°C during transport to the laboratory.
Samples relinquished to the participating laboratories will be subject to the following procedures for transfer
of custody and shipment:

1. Samples will be accompanied by a COC record. When transferring possession of samples, the
individuals relinquishing and receiving the samples will sign, date, and note the time of the sample
transfer on the record. If sent by common carrier, abill of lading or airbill should be used. Bill of lading
and airbill receipts will be retained in the project file as part of the permanent documentation of sample
shipping and transfer. This custody record documents transfer of sample custody from the sampler to
another person or to the laboratory. The designated laboratory will accept custody in the field upon
sample pick-up or a the laboratory if the samples are delivered viafield personnel or a courier service.

2. Samples will be properly packed in approved shipping containers for laboratory pick-up by the
appropriate laboratory for anaysis, with separate, signed custody records enclosed in each sample box or
cooler. Sample shipping containers will be padlocked or custody-sealed for transfer to the laboratory.
The preferred procedure includes use of a custody seal wrapped across filament tape that is wrapped
around the package at least twice. The custody seal will then be folded over and stuck to itself so that the
only access to the package is by cutting the filament tape or breaking the seal to unwrap the tape. The
sed will then be signed. The designated laboratory will accept custody of the samples upon receipt.

3. Whenever samples are split with state representatives or other parties, the COC record will be marked to
indicate with whom the samples were split.

4. The fied sampler will cal the designated laboratory to inform them of sample shipment and verify
sample receipt as necessary.




SOP | 1005.01

GRrouP | Sampling Procedures

SuB-GRoUP | Field QA/QC Sampling

TiTLE | Field Duplicate Collection

DATE 4/27/2005 | FiLe | 1005-01.DOC | PAGE | 1of2

INTRODUCTION

The following Standard Operating Procedure (SOP) describes the procedure for collecting field duplicate
soil and water samples. When samples are collected for analysis, it is typically desired that independent
data allowing evaluation of laboratory precision (i.e., the degree to which a laboratory result can be
repeated) on site-specific samples be collected.

A field duplicate sample is a second sample collected at the same location as the original sample.
Duplicate samples are collected simultaneously or in immediate succession, using identical recovery
techniques, and treated in an identical manner during storage, transportation, and analysis. The sample
containers are assigned an identification number in the field such that they cannot be identified (blind
duplicate) as duplicated samples by laboratory personnel performing the analysis. Specific locations are
designated for collection of field duplicate samples prior to the beginning of sample collection.

The duplicate soil sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10
regarding soil sampling procedures. This procedure serves as an alternative method or extension of
sample preparation prior to placing the samples in containers, as described in the 1001 series of the SOPs
(e.g. 1001.01 and 1001.03).

DUPLICATE SOIL SAMPLING PROCEDURE

The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and
1001.03. Reference should be made to these SOPs for specific sampling equipment, procedures, and
other general guidelines. As soil is collected, the following procedure will be used to prepare a field
duplicate sample:

e The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the
exception that samples will generally not be immediately placed into sample containers and
an additional preparation step (i.e., sample splitting) will be performed.

e Asthey are collected, soil samples to be submitted as field duplicates will be staged in a clean
mixing bowl or mixing bucket.

o For samples that will be analyzed for volatile organic compounds, the soil sample will be
split in half and an equal portion of soil will be placed directly into two or more different
sample containers, each container representing a different sample for laboratory analysis.
The soil will not be homogenized to minimize the potential for volatilization of the organic
compounds potentially in the sample.

e For analyses of chemicals other than volatile organic compounds, the soil removed from the
discrete sample location will be homogenized in a clean mixing bowl using a clean scoop or
spatula (as described in SOPs 1001.01 and 1001.03). Homogenization will generally continue
until the discrete samples being combined are reasonably indistinguishable as individual
samples in the soil mixture. However, it is recognized that homogenization can be difficult
for highly plastic clays. In this case, equal amounts of the soil core of each clay sample will
be cut into small, roughly cubical pieces using a stainless steel knife and placed into a bowl
and homogenized to extent practical.
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e The field duplicate sample (except for volatiles as note above) will be collected from the
mixing bowl containing the homogenized samples after homogenization is performed. The
composited sample will be collected using a stainless steel or disposable plastic scoop or
similar tool. The sample will be placed in a clean sample container and then handled in
accordance with soil sampling SOPs 1001.01 and 1001.03.

Another difference from the referenced SOPs is that additional soil volume may need to be collected from
a discrete sample location during the sampling process to provide sufficient sample volume for two or
more sets of laboratory analyses. If the collection of additional sample volume will result in the sample
interval expanding to greater depths or laterally outward, the sampling tools identified in 1001 series of
the SOPs can be used at two immediately vertically or laterally adjacent locations, as appropriate. If
sampling from two adjacent but distinct locations is necessary to obtain adequate sample volume, the soil
from the two locations should be composited in accordance with SOP 1001.10. Field duplicates of
composited samples may also be performed using this SOP for field duplicate samples.

Variations on this procedure are allowable to accommodate different soil conditions and any site
requirements specifically identified in the site-specific Sampling and Analysis Plan. Equipment that may
be used as part of the soil compositing procedure is identified under SOP Nos. 1001.01 and 1001.03
where soil sampling methods are described.

DUPLICATE WATER SAMPLING PROCEDURES

The procedure to be used to physically collect water samples are described in 1002 series of the SOPs
(e.g. 1002.01 and 1002.02). Reference should be made to these SOPs for specific sampling equipment,
procedures, and other general guidelines. A duplicate water sample will be collected from the same
location as the parent sample and within 15 minutes of the collection of the parent sample.

The number of samples that may be submitted as blind field duplicates for the project in question will be
specified in the site-specific sampling plan. Blind field duplicates are typically collected at a frequency of
1 per 10 samples of a given environmental media at sites, especially where laboratory analytical data will
be used for evaluating regulatory compliance and other engineering judgments. Sampling in support of a
routine monitoring program may not require field duplicates. Reference should be made to the site-
specific contract and work plans.

REFERENCES
SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling

SOP No. 1001.03 - Standard Operating Procedure, Soil Sampling - Hand Auger Method
SOP No. 1001.10 - Standard Operating Procedure, Soil Compositing
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents the procedures for documenting activities
observed or completed in the field in a field logbook. The documentation should represent al activities
of WESTON personnel and entities under WESTON' s supervision.

TERMS

FSP - Field Sampling Plan

SAP - Sampling and Analysis Plan

QAPP - Quality Assurance Project Plan

HASP - Health and Safety Plan

PROCEDURE

Field logbooks will be used and maintained during field activities to document pertinent information
observed or completed by WESTON personnel or entities that WESTON is responsible for providing
oversight. Field logbooks are legal documents that form the basis for later written reports and may serve
as evidence in legal proceedings. The Site Manager or Field Team Leader will review field log entries
daily and initial each page of entries. Field logbooks will be maintained by the Site Manager or Field
Team Leader during field activities and transferred to the project files for a record of activities at the

conclusion of the project. General logbook entry procedures are listed below.

» Loghooks must be permanently bound with all pages numbered to the end of the book.
Entries should begin on page 1.

*  Only use blue or black ink (waterproof) for logbook entries.
» Sign entries a the end of the day, or before someone else writes in the logbook.

» If acomplete pageis not used, draw aline diagonally across the blank portion of the page and
initial and date the bottom line.

» If alineon the pageis not completely filled, draw a horizontal line through the blank portion.
» Ensure that the logbook clearly shows the sequence of the day’ s events.

» Do not write in the margins or between written lines, and do not leave blank pages to fill in
later.

» If an error is made, make corrections by drawing a single line through the error and initialing
it.

* Maintain control of the logbook and keep in a secure location.
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Field logbooks will contain, at a minimum, the following information, if applicable:

General Information

Name, location of site, and work order number
* Name of the Site Manager or Field Team Leader

* Names and responsibilities of all field team members using the logbook (or involved with
activities for which entries are being made)

*  Weather conditions
» Field observations
» Namesof any site visitorsincluding entities that they represent

Sample Collection Activities

» Date(s) and times of the sample collection or event.

*  Number and types of collected samples.

» Sample location with an emphasis on any changes to documentation in governing documents
(i.e., SAP, FSP). This may include measurements from reference points or sketches of

sample locations with respect to local features.

e Sample identification numbers, including any applicable cross-references to split samples or
samples collected by another entity.

» A description of sampling methodology, or reference to any governing document (i.e., FSP,
SAP, QAPP).

e Summary of equipment preparation and decontamination procedures.

e Sample description including depth, color, texture, moisture content, and evidence of waste
material or staining.

» Air monitoring (field screening) results.

Types of laboratory analyses requested.

Site Health and Safety Activities

» All safety, accident, and/or incident reports.
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* Real-time personnel air monitoring results, if applicable, or if not documented in the HASP.
» Heat/cold stress monitoring data, if applicable.

» Reasonsfor upgrades or downgrades in personal protective equipment.

» Health and safety inspections, checklists (drilling safety guide), meetings/briefings.

» Cadlibration records for field instruments.

Oversight Activities

* Progress and activities performed by contractors including operating times.

» Deviations of contractor activities with respect to project governing documents (i.e.,
specifications).

» Contractor sampling results and disposition of contingent soil materials/stockpiles.
» Excavation specifications and locations of contractor confirmation samples.

»  General site housekeeping and safety issues by site contractors.
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents the requirements for collecting information
related to photodocumentation of site activities.

PROCEDURE

e Uniquely number each roll of film obtained for use.
* Record the following information for each negative exposed:

1. Dateand Time

2. Photographer Name

3. Witness Name

4. Orientation (Landscape, Portrait, or Panaoramic)

5. Description (including activity being performed, specific equipment of interest,
sampl e location(s), compass direction photographer is facing)

» Record “NA” for the negatives not used if theroll is not completely used prior to development.
» Record unique roll number on receipt when film is submitted for devel opment.

» Verify descriptions on log with negative numbers when photographs are received from processing.

FORMS

Blank Photograph Logs can be printed from WESTON On-Line from the Records Management
Application. Selecting the Reports/Project Planning/Blank Photo Logs menu option will generate a
project specific log with 36 entries.
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Notice

This document has been reviewed in accordance with U.S. Environmental Protection Agency policy and approved
for publication. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use.

The policies and procedures established in this document are intended solely for the guidance of government
personnel for use in the Superfund Removal Program. They are not intended, and cannot be relied upon, to
create any rights, substantive or procedural, enforceable by any party in litigation with the United States. The
Agency reserves the right to act at variance with these policies and procedures and to change them at any time
without public notice.

Depending on circumstances and needs, it may not be possible or appropriate to follow these procedures exactly
in all situations due to site conditions, equipment limitations, and limitations of the standard procedures.
Whenever these procedures cannot be followed as written, they may be used as general guidance with any and
all modifications fully documented in either QA Plans, Sampling Plans, or final reports of results.

Each Standard Operating Procedure in this compendium contains a discussion on quality assurance/quality
control (QA/QC). For more information on QA/QC objectives and requirements, refer to the Quality
Assurance/Quality Control Guidance for Removal Activities, OSWER directive 9360.4-01, EPA /540/G-90/004,

Questions, comments, and recommendations are welcomed regarding the Compendium of ERT Soil Sampling
and Surface Geophysics Procedures. Send remarks to:

Mr. William A. Coakley
Removal Program QA Coordinator
US. EPA - ERT
Raritan Depot - Building 18, MS-101
2890 Woodbridge Avenue
Edison, NJ 08837-3679

For additional copies of the Compendium of ERT Soil Sampling and Surface Geophysics Procedures, please
contact:

National Technical Information Service (NTIS)
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161
(703) 487-4600
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1.0 SAMPLING EQUIPMENT DECONTAMINATION: SOP #2006

11 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
methods used for preventing or reducing cross-
contamination, and provides general guidelines for
sampling equipment decontamination procedures at
a hazardous waste site. Preventing or minimizing
cross-contamination in sampled media and in
samples is important for preventing the introduction
of error into sampling results and for protecting the
health and safety of site personnel,

Removing or neutralizing contaminants that have
accumulated on sampling equipment ensures
protection of personnel from permeating substances,
reduces or eliminates transfer of contaminants to
clean areas, prevents the mixing of incompatible
substances, and minimizes the likelihood of sample
cross-contamination,

12 METHOD SUMMARY

Contaminants can be physically removed from
equipment, or deactivated by sterilization or
disinfection. Gross contamination of equipment
requires physical decontamination, including
abrasive and non-abrasive methods. These include
the use of brushes, air and wet blasting, and high-
pressure water cleaning, followed by a wash/rinse
process using appropriate cleaning solutions. Use
of a solvent rinse is required when organic
contamination is present.

1.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is not applicable to this SOP.

1.4 INTERFERENCES AND
POTENTIAL PROBLEMS:

¢ The use of distilled/deionized water
commonly available from commercial
vendors may be acceptable for

decontamination of sampling equipment

1.5

provided that it has been verified by
laboratory analysis to be analyte free.

An untreated potable water supply is not
an acceptable substitute for tap water. Tap
water may be used from any municipal
water treatment system for mixing of
decontamination solutions.

Acids and solvents utilized in the
decontamination sequence pose the health
and safety risks of inhalation or skin
contact, and raise shipping concerns of
permeation or degradation.

The site work plan must address disposal
of the spent decontamination solutions.

Several procedures can be established to
minimize contact with waste and the
potential for contamination. For example:

- Stress work practices that
minimize contact with hazardous
substances.

- Use remote sampling, handling,
and container-opening techniques
when appropriate.

- Cover monitoring and sampling
equipment with protective material
to minimize contamination.

- Use disposable outer garments
and disposable sampling
equipment when appropriate.

EQUIPMENT/APPARATUS

appropriate personal protective clothing
non-phosphate detergent

selected solvents

long-handled brushes

drop cloths/plastic sheeting

trash container

paper towels

galvanized tubs or buckets

tap water




o distilled/deionized water

® metal/plastic containers for storage and
disposal of contaminated wash solutions

® pressurized sprayers for tap and

deionized/distilled water

sprayers for solvents

trash bags

aluminum foil

safety glasses or splash shield

emergency eyewash bottle

1.6 REAGENTS

There are no reagents used in this procedure aside
from the actual decontamination solutions and
solvents, In general, the following solvents are
utilized for decontamination purposes:

10% nitric acid®

acetone (pesticide grade)®
hexane (pesticide grade)®
methanol

™ Only if sample is to be analyzed for trace metals.
® Only if sample is to be analyzed for organics.

1.7 PROCEDURES

As part of the health and safety plan, develop and
set up a decontamination plan before any personnel
or equipment enter the areas of potential exposure.
The equipment decontamination plan should

include:

® the number, location, and layout of
decontamination stations

® which decontamination apparatus is needed
® the appropriate decontamination methods

® methods for disposal of contaminated
clothing, apparatus, and solutions

1.7.1 Decontamination Methods

All personnel, samples, and equipment leaving the
contaminated area of a site must be
decontaminated. Various decontamination methods
will either physically remove contaminants,
inactivate contaminants by disinfection or
sterilization, or do both.

In many cases, gross contamination can be removed
by physical means. The physical decontamination
techniques appropriate for equipment
decontamination can be grouped into two
categories: abrasive methods and non-abrasive
methods.

Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and
wearing away the top layer of the surface containing
the contaminant. The following abrasive methods
are available: '

e Mechanical: Mechanical cleaning methods
use brushes of metal or nylon. The
amount and type of contaminants removed
will vary with the hardness of bristles,
length of brushing time, and degree of
brush contact.

e Air Blasting: Air blasting is used for
cleaning large equipment, such as
bulldozers, drilling rigs or auger bits. The
equipment used in air blast cleaning
employs compressed air to force abrasive
material through a nozzle at high velocities.
The distance between the nozzle and the
surface cleaned, as well as the pressure of
air, the time of application, and the angle
at which the abrasive strikes the surface,
determines cleaning efficiency. Air blasting
has several disadvantages: it is unable to
control the amount of material removed, it
can aerate contaminants, and it generates
large amounts of waste.

o Wet Blasting: Wet blast cleaning, also
used to clean large equipment, involves use
of a suspended fine abrasive delivered by
compressed air to the contaminated area.
The amount of materials removed can be
carefully controlled by using very fine
abrasives. This method generates a large
amount of waste.

Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the
contaminant off of a surface with pressure. In
general, less of the equipment surface is removed
using non-abrasive methods. The following non-
abrasive methods are available:
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® High-Pressure Water: This method
consists of a high-pressure pump, an
operator-controlled directional nozzle, and
a high pressure hose. Operating pressure
usually ranges from 340 to 680 atmospheres
(atm) which relates to flow rates of 20 to
140 liters per minute.

¢  Ultra-High-Pressure Water: This system
produces a pressurized water jet (from
1,000 to 4,000 atm). The ultra-high-
pressure spray removes tightly-adhered
surface film. The water velocity ranges
from 500 m/sec (1,000 atm) to 900 m/sec
(4,000 atm). Additives can enhance the
method. This method is not applicable for
hand-held sampling equipment.

Disinfection/Rinse Methods

* Disinfection: Disinfectants are a practical
means of inactivating infectious agents.

®  Sterilization: Standard sterilization
methods involve heating the equipment.
Sterilization is impractical for large
equipment.

®* Rinsing: Rinsing removes contaminants
through dilution, physical attraction, and
solubilization.

1.7.2 Field Sampling Equipment
Cleaning Procedures

Solvent rinses are not necessarily required when
organics are not a contaminant of concern and may
be eliminated from the sequence specified below.
Similarly, an acid rinse is not required if analysis
does not include inorganics.

1. Where applicable, follow physical removal
procedures specified in section 1.7.1.

2. Wash equipment with a non-phosphate
detergent solution.

3. Rinse with tap water.
4. Rinse with distilled/deionized water.

5. Rinse with 10% nitric acid if the sample will be
analyzed for trace organics.

6. Rinse with distilled/deionized water.

7. Use a solvent rinse (pesticide grade) if the
sample will be analyzed for organics.

8. Air dry the equipment completely.
9. Rinse again with distilled/deionized water.

Selection of the solvent for use in the
decontamination process is based on the
contaminants present at the site. Use of a solvent
is required when organic contamination is present
on-site. Typical solvents used for removal of
organic contaminants include acetone, hexane, or
water. An acid rinse step is required if metals are
present on-site. If a particular contaminant fraction
is not present at the site, the nine-step
decontamination procedure listed above may be
modified for site specificity. The decontamination
solvent used should not be among the contaminants
of concern at the site.

Table 1 lists solvent rinses which may be required
for elimination of particular chemicals, After each
solvent rinse, the equipment should be air dried and
rinsed with distilled/deionized water.

Sampling equipment that requires the use of plastic
tubing should be disassembled and the tubing
replaced with clean tubing, before commencement
of sampling and between sampling locations,

1.8 CALCULATIONS

This section is not applicable to this SOP.

19 QUALITY ASSURANCE/
QUALITY CONTROL

One type of quality control sample specific to the
field decontamination process is the rinsate blank.
The rinsate blank provides information on the
effectiveness of the decontamination process
employed in the field. When used in conjunction
with field blanks and trip blanks, a rinsate blank can
detect contamination during sample handling,
storage and sample transportation to the laboratory.




Table 1: Recommended Solvent Rinse for Soluble Contaminants ‘

SOLVENT SOLUBLE CONTAMINANTS
Water ¢  Low-chain hydrocarbons
® Inorganic compounds
e Salts
* Some organic acids and other polar compounds
Dilute Acids ®  Basic (caustic) compounds
*  Amines
e Hydrazines
Dilute Bases -- for example, detergent e  Metals
and soap *  Acidic compounds
¢  Phenol
e Thiols
® Some nitro and sulfonic compounds
Organic Solvents® - for example, ® Nonpolar compounds (e.g., some organic compounds)
alcohols, ethers, ketones, aromatics,
straight-chain alkanes (e.g., hexane), and
common petroleum products (e.g., fuel,
oil, kerosene)

M . WARNING: Some organic solvents can permeate and/or degrade protective clothing.

A rinsate blank consists of a sample of analyte-free
(i.c, dcionized) water which is passed over and
through a field decontaminated sampling device and
placed in a clean sample container.

Rinsatc blanks should be run for all parameters of
interest at a rate of 1 per 20 for each parameter,
cven if samples are not shipped that day. Rinsate
blanks arc not required if dedicated sampling
cquipment is used.

110 DATA VALIDATION

This section is not applicable to this SOP.

111 HEALTH AND SAFETY

When working with potentially hazardous matcrials,
follow US. EPA, OSHA and specific health and
safely procedures.

Deccontamination can pose hazards under certain
circumstances even though performed to protect

health and safety. Hazardous substances may be
incompatible with decontamination methods. For
example, the decontamination solution or solvent
may react with contaminants to produce heat,
explosion, or toxic products. Decontamination
methods may be incompatible with clothing or
equipment; some solvents can permeate or degrade
protective clothing. Also, decontamination solutions
and solvents may pose a direct health hazard to
workers through inhalation or skin contact, or if
they combust.

The decontamination solutions and solvents must be
determined to be compatible before use. Any
method that permeates, degrades, or damages
personal protective equipment should not be used.
If decontamination methods pose a direct health
hazard, measures should be taken to protect
personncl or the mcthods should be modified to
eliminate the hazard.
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2.0 SOIL SAMPLING: SOP #2012

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to describe the procedures for collecting
representative soil samples. Analysis of soil samples
may determine whether concentrations of specific
soil pollutants exceed established action levels, or if
the concentrations of soil pollutants present a risk
to public health, welfare, or the environment.

22 METHOD SUMMARY

Soil samples may be collected using a variety of
methods and equipment. The methods and
equipment used are dependent on the depth of the
desired sample, the type of sample required
(disturbed versus undisturbed), and the type of soil.
Near-surface soils may be easily sampled using a
spade, trowel, and scoop. Sampling at greater
depths may be performed using a hand auger, a
trier, a split-spoon, or, if required, a backhoe.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Chemical preservation of solids is not generally
recommended. Refrigeration to 4°C, supplemented
by a minimal holding time, is usually the best
approach.,

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems associated with soil sampling. These
include cross-contamination of samples and
improper sample collection. Cross-contamination
problems can be eliminated or minimized through
the use of dedicated sampling equipment. If this is
not possible or practical, then decontamination of
sampling equipment is necessary. Improper sample
collection can involve wusing contaminated
equipment, disturbance of the matrix resulting in
compaction of the sample, or inadequate
homogenization of the samples where required,

resulting in variable, non-representative results.

2.5

2.6

EQUIPMENT/APPARATUS

sampling plan

maps/plot plan

safety equipment, as specified in the health
and safety plan

compass

tapc measure

survey stakes or flags

camera and film

stainless steel, plastic, or other appropriate
homogenization bucket or bowl
1-quart mason jars w/Teflon liners
Ziploc plastic bags

logbook

labels

chain of custody forms and seals
field data sheets

cooler(s)

ice

decontamination supplies/equipment
canvas or plastic sheet

spade or shovel

spatula

scoop

plastic or stainless steel spoons
trowel

continuous flight (screw) auger
bucket auger

post hole auger

extension rods

T-handle

sampling trier

thin-wall tube sampler

Vehimeyer soil sampler outfit

- tubes

- points

- drive head

- drop hammer

- puller jack and grip

backhoe

REAGENTS

Reagents are not used for the preservation of soil
samples. Decontamination solutions are specified in




ERT SOP #2006, Sampling Equipment
Decontamination.

2.7 PROCEDURES

2.7.1 Preparation

1. Determine the extent of the sampling effort, the
sampling methods to be employed, and which
equipment and supplies are required.

2. Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or preclean equipment, and
ensure that it is in working order.

4. Prepare schedules, and coordinate with staff,
client, and regulatory agencies, if appropriate.

5. Perform a general site survey prior to site entry
in accordance with the site-specific health and
safety plan,

6. Use stakes, buoys, or flagging to identify and
mark all sampling locations. Consider specific
site factors, including extent and nature of
contaminant, when selecting sample location. If
required, the proposed locations may be
adjusted based on site access, property
boundaries, and surface obstructions. All
staked locations will be utility-cleared by the
property owner prior to soil sampling,

2.7.2 Sample Collection

Surface Soil Samples

Collect samples from near-surface soil with tools
such as spades, shovels, and scoops. Surface
material can be removed to the required depth with
this equipment, then a stainless steel or plastic
scoop can be used to collect the sample.

This method can be used in most soil types but is
limited to sampling near surface areas. Accurate,
representative samples can be collected with this
procedure depending on the care and precision
demonstrated by the sampling team member. The
use of a flat, pointed mason trowel to cut a block of
the desired soil can be helpful when undisturbed
profiles are required. A stainless steel scoop, lab
spoon, or plastic spoon will suffice in most other

applications. Avoid the use of devices plated with
chrome or other materials. Plating is particularly
common with garden implements such as potting
trowels.

Follow these procedures to collect surface soil
samples.

1. Carefully remove the top layer of soil or debris
to the desired sample depth with a pre-cleaned
spade. '

2. Using a pre-cleaned, stainless steel scoop,
plastic spoon, or trowel, remove and discard a
thin layer of soil from the area which came in
contact with the spade.

3. If volatile organic analysis is to be performed,
transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic, or other appropriate
homogenization container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are to be collected, place a
sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing is complete, place the
sample into appropriate, labeled container(s)
and secure the cap(s) tightly.

Sampling at Depth with Augers and Thin-
Wall Tube Samplers

This system consists of an auger, a series of
extensions, a "T" handle, and a thin-wall tube
sampler (Appendix A, Figure 1). The auger is used
to bore a hole to a desired sampling depth, and is
then withdrawn. The sample may be collected
directly from the auger. If a core sample is to be
collected, the auger tip is then replaced with a thin-
wall tube sampler. The system is then lowered
down the borehole, and driven into the soil at the
completion depth. The system is withdrawn and the
core collected from the thin-wall tube sampler.

Several types of augers are available. These
include: bucket, continuous flight (screw), and
posthole augers. Bucket augers are better for direct
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sample recovery since they provide a large volume
of sample in a short time. When continuous flight
augers are used, the sample can be collected
directly from the flights, which are usually at 5-feet
intervals. The continuous flight augers are
satisfactory for use when a composite of the
complete soil column is desired. Posthole augers
have limited utility for sample collection as they are
designed to cut through fibrous, rooted, swampy
soil.

Follow these procedures for collecting soil samples
with the auger and a thin-wall tube sampler.

1. Attach the auger bit to a drill rod extension,
and attach the "T" handle to the drill rod.

2. Clear the area to be sampled of any surface
debris (e.g., twigs, rocks, litter). It may be
advisable to remove the first 3 to 6 inches of
surface soil for an area approximately 6 inches
in radius around the drilling location.

3. Begin augering, periodically removing and
depositing accumulated soils onto a plastic
sheet spread near the hole. This prevents
accidental brushing of loose material back down
the borehole when removing the auger or
adding drill rods. It also facilitates refilling the
hole, and avoids possible contamination of the
surrounding area.

4. After reaching the desired depth, slowly and
carefully remove the auger from boring. When
sampling directly from the auger, collect sample
after the auger is removed from boring and
proceed to Step 10.

5. Remove auger tip from drill rods and replace
with a pre-cleaned thin-wall tube sampler.
Install proper cutting tip.

6. Carefully lower the tube sampler down the
borehole. Gradually force the tube sampler
into the soil. Care should be taken to avoid
scraping the borehole sides. Avoid hammering
the drill rods to facilitate coring as the
vibrations may cause the boring walls to
collapse.

7. Remove the tube sampler, and unscrew the drill
rods.

8. Remove the cutting tip and the core from the
device.

9. Discard the top of the core (approximately 1
inch), as this represents material collected
before penetration of the layer of concern.
Place the remaining core into the appropriate
labeled sample container(s). Sample
homogenization is not required.

10. If volatile organic analysis is to be performed,
transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic, or other appropriate
homogenization container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are to be collected, place a
sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing is complete, place the
sample into the appropriate, labeled
container(s) and secure the cap(s) tightly.

11. If another sample is to be collected in the same
hole, but at a greater depth, reattach the auger
bit to the drill and assembly, and follow steps
3 through 11, making sure to decontaminate
the auger and tube sampler between samples.

12. Abandon the hole according to applicable state
regulations.  Generally, shallow holes can
simply be backfilled with the removed soil
material.

Sampling at Depth with a Trier

The system consists of a trier, and a "T" handle.
The auger is driven into the soil to be sampled and
used to extract a core sample from the appropriate
depth.

Follow these procedures to collect soil samples with
a sampling trier.

1. Insert the trier (Appendix A, Figure 2) into the
material to be sampled at a 0° to 45° angle
from horizontal. This orientation minimizes
the spillage of sample.

2. Rotate the trier once or twice to cut a core of
material.




3. Slowly withdraw the trier, making sure that the
slot is facing upward.

4. 1If volatile organic analysis is to be performed,
transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic,c or other appropriate
homogenization container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are to be collected, place a
sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing is complete, place the
sample into an appropriate, labeled container(s)
and secure the cap(s) tightly.

Sampling at Depth with a Split Spoon
(Barrel) Sampler

The procedure for split spoon sampling describes
the collection and extraction of undisturbed soil
cores of 18 or 24 inches in length. A series of
consecutive cores may be extracted with a split
spoon sampler to give a complete soil column
profile, or an auger may be used to drill down to
the desired depth for sampling. The split spoon is
then driven to its sampling depth through the
bottom of the augured hole and the core extracted.

When split tube sampling is performed to gain
geologic information, all work should be performed
in accordance with ASTM D 1586-67 (reapproved
1974).

Follow these procedures for collecting soil samples
with a split spoon.

1. Assemble the sampler by aligning both sides of
the barrel and then screwing the bit onto the
bottom and the heavier head piece onto the
top.

2. Place the sampler in a perpendicular position
on the sample material.

3. Using a sledge hammer or well ring, if
available, drive the tube. Do not drive past the
bottom of the head piece or compression of the

sample will result.

4. Record in the site logbook or on field data
sheets the length of the tube used to penetrate
the material being sampled, and the number of
blows required to obtain this depth.

5. 'Withdraw the sampler, and open by unscrewing
the bit and head and splitting the barrel. If a
split sample is desired, a cleaned, stainless steel
knife should be used to divide the tube contents
in half, longitudinally. This sampler is typically
available in diameters of 2 and 3 1/2 inches.
However, in order to obtain the required
sample volume, use of a larger barrel may be
required.

6. Without disturbing the core, transfer it to an
appropriate labeled sample contamer(s) and
seal tightly.

Test Pit/Trench Excavation

These relatively large excavations are used to
remove sections of soil, when detailed examination
of soil characteristics (horizontal structure, color,
etc.) are required. It is the least cost effective
sampling method due to the relatlvcly high cost of
backhoe operation.

Follow these procedures for collecting soil samples
from test pit/trench excavations,

1. Prior to any excavation with a backhoe, it is
important to ensure that all sampling locations
are clear of utility lines and poles (subsurface
as well as above surface),

2. Using the backhoe, dig a: trench to
approximately 3 feet in width and
approximately 1 foot below the cleared
sampling location. Place removed or excavated
soils on plastic sheets. Trenches:greater than
5 feet deep must be sloped or protected by a
shoring system, as required by OSHA
regulations.

3. Use a shovel to remove a 1- to 2-inch layer of
soil from the vertical face of the pit where
sampling is to be done.

4, ‘Take samples using a trowel, scoop, or coring
device at the desired intervals. © Be sure to
scrape: the vertical face at the point of sampling
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to remove any soil that may have fallen from
above, and to expose fresh soil for sampling. In
many instances, samples can be collected
directly from the backhoe bucket.

If volatile organic analysis is to be performed,
transfer a portion of the sample directly into an
appropriate, labeled sample container(s) with a
stainless steel lab spoon, plastic lab spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic, or other appropriate
homogenization container, and mix thoroughly
to obtain a homogenous sample representative
of the entire sampling interval. Then, either
place the sample into an appropriate, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are to be collected, place a
sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing is complete, place the
sample into appropriate, labeled container(s)
and secure the cap(s) tightly.

Abandon the pit or excavation according to
applicable state regulations. Generally, shallow
excavations can simply be backfilled with the
removed soil material.

CALCULATIONS

This section is not applicable to this SOP.

2.9

QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the implementation of these
procedures. However, the following QA procedures

apply:

2.10

All data must be documented on field data
sheets or within site logbooks.

All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation, and they must be
documented.

DATA VALIDATION

This section is not applicable to this SOP.

2.1

HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and specific health and
safety procedures.




3.0 SOIL GAS SAMPLING: SOP #2149

3.1 SCOPE AND APPLICATION

Soil gas monitoring provides a quick means of waste
site evaluation. Using this method, underground
contamination can be identified, and the source,
extent, and movement of the pollutants can be
traced.

This Standard Operating Procedure (SOP) outlines
the methods used by EPA/ERT in installing soil gas
wells; measuring organic levels in the soil gas using
an HNU PI 101 Portable Photoionization Analyzer
and/or other air monitoring devices; and sampling
the soil gas using Tedlar bags, Tenax sorbent tubes,
and SUMMA canisters.

3.2 METHOD SUMMARY

A 3/8-inch diameter hole is driven into the ground
to a depth of 4 to 5 feet using a commercially
available "slam bar”. (Soil gas can also be sampled
at other depths by the use of a longer bar or bar
attachments.) A 1/4-inch O.D. stainless steel probe
is inserted into the hole. The hole is then sealed at
the top around the probe using modeling clay. The
gas contained in the interstitial spaces of the soil is
sampled by pulling the sample through the probe
using an air sampling pump. The sample may be
stored in Tedlar bags, drawn through sorbent
cartridges, or analyzed directly using a direct
reading instrument.

The air sampling pump is not used for SUMMA
canister sampling of soil gas. Sampling is achieved
by soil gas equilibration with the evacunated
SUMMA canister. Other field air monitoring
devices, such as the combustible gas indicator (MSA
CGI/02 Meter, Model 260) and the organic vapor
analyzer (Foxboro OVA, Model 128), can also be
used depending on specific site conditions.
Measurement of soil temperature using a
temperature probe may also be desirable. Bagged
samples are usually analyzed in a field laboratory
using a portable Photovac GC.

Power driven sampling probes may be utilized when
soil conditions make sampling by hand unfeasible
(i.c., frozen ground, very dense clays, pavement,

etc.). Commercially available soil gas sampling
probes (hollow, 1/2-inch O.D. steel probes) can be
driven to the desired depth using a power hammer
(e.g., Bosch Demolition Hammer). Samples can be
drawn through the probe itself, or through Teflon
tubing inserted through the probe and attached to
the probe point. Samples are collected and
analyzed as described above.

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

3.3.1 Tedlar Bag

Soil gas samples are generally contained in 1-L
Tedlar bags. Bagged samples are best stored in
coolers to protect the bags from any damage that
may occur in the field or in transit. In addition,
coolers ensure the integrity of the samples by
keeping them at a cool temperature and out of
direct sunlight. Samples should be analyzed as soon
as possible, preferably within 24 to 48 hours.

3.3.2 Tenax Tube

Bagged samples can also be drawn into Tenax or
other sorbent tubes to undergo lab GC/MS analysis.
If Tenax tubes are to be utilized, special care must
be taken to avoid contamination. Handling of the
tubes should be kept to a minimum, and samplers
must wear nylon or other lint-free gloves. After
sampling, each tube should be stored in a clean,
sealed culture tube; the ends packed with clean
glass wool to protect the sorbent tube from
breakage. The culture tubes should be kept cool
and wrapped in aluminum foil to prevent any
photodegradation of samples (see Section 3.7.4.).

3.3.3 SUMMA Canister

The SUMMA canisters used for soil gas sampling
have a 6-L sample capacity and are certified clean
by GC/MS analysis before being utilized in the
field. After sampling is completed, they are stored
and shipped in travel cases.




3.4 INTERFERENCES AND

POTENTIAL PROBLEMS
3.4.1 HNU Measurements

A number of factors can affect the response of the
HNU PI 101. High humidity can cause lamp
fogging and decreased sensitivity,. This can be
significant when soil moisture levels are high, or
when a soil gas well is actually in groundwater.
High concentrations of methane can cause a
downscale deflection of the meter. High and low
temperature, eclectrical fields, FM radio
transmission, and naturally occurring compounds,
such as terpenes in wooded areas, will also affect
instrument response.

Other field screening instruments can be affected by
interferences. Consult the manufacturers’ manuals,

3.4.2 Factors Affecting Organic
Concentrations in Soil Gas

Concentrations in soil gas are affected by
dissolution, adsorption, and partitioning,.
Partitioning refers to the ratio of component found
in a saturated vapor above an aqueous solution to
the amount in the solution; this can, in theory, be
calculated using the Henry’s Law constants.
Contaminants can also be adsorbed onto inorganic
soil components or ‘“dissolved" in organic
components. These factors can result in a lowering
of the partitioning coefficient.

Soil "tightness" or amount of void space in the soil
matrix, will affect the rate of recharging of gas into
the soil gas well.

Existence of a high, or perched, water table, or of
an impermeable underlying layer (such as a clay
lens or layer of buried slag) may interfere with
sampling of the soil gas. Knowledge of site geology
is useful in such situations, and can prevent
inaccurate sampling.

3.4.3 Soil Probe Clogging

A common problem with this sampling method is
soil probe clogging. A clogged probe can be
identified by using an in-line vacuum gauge or by
listening for the sound of the pump laboring. This
problem can usually be eliminated by using a wire
cable to clear the probe (see procedure #3 in
Section 3.7.1).
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3.4.4 Underground Utilities

Prior to selecting sample locations, an underground
utility search is recommended. The local utility
companies can be contacted and requested to mark
the locations of their underground lines. Sampling
plans can then be drawn up accordingly. Each
sample location should also be screened with a
metal detector or magnetometer to verify that no
underground pipes or drums exist.

3.5 EQUIPMENT/APPARATUS

3.5.1 Slam Bar Method

® slam bar (one per sampling team)

® soil gas probes, stainless steel tubing, 1/4-
inch O.D., 5 foot length

® flexible wire or cable used for clearing the
tubing during insertion into the well

* "quick connect" fittings to connect sampling
probe tubing, monitoring instruments, and
Gilian pumps to appropriate fittings on
vacuum box :

* modeling clay

¢ vacuum box for drawing a vacuum around
Tedlar bag for sample collection (one per
sampling team)

® Gilian pump Model HFS113A adjusted to
approximately 3.0 L/min (one to two per
sampling team)

® 1/4-inch Teflon tubing, 2 to 3 foot lengths,
for replacement of contaminated sample
line

e Tedlar bags, 1 liter, at least one bag per
sample point

® soil gas sampling labels, field data sheets,
logbook, etc.

e HNU Model PI 101, or other field air
monitoring devices, (one per sampling
team)

® ice chest, for carrying equ1pment and for
protection of samples (two per sampling

team)
® metal detector or magnetometer, for
detecting underground utilities/

pipes/drums (one per sampling team)

® Photovac GC, for field-lab analysis of
bagged samples

e SUMMA canisters (plus thelr shipping
cases) for sample, storage and
transportation




3.6

Power Hammer Method

Bosch demolition hammer

1/2-inch O.D. steel probes, extensions, and
points .

dedicated aluminum sampling points
Teflon tubing, 1/4-inch O.D.

"quick connect" fittings to connect sampling
probe tubing, monitoring instruments, and
Gilian pumps to appropriate fittings on
vacuum box

modeling clay

vacuum box for drawing a vacuum around
Tedlar bag for sample collection (one per
sampling team) .

Gilian pump Model HFS113A adjusted to
approximately 3.0 L/min (one to two per
sampling team)

1/4-inch Teflon tubing, 2 to 3 foot lengths,
for replacement of contaminated sample
line

Tedlar bags, 1 liter, at least one bag per
sample point

soil gas sampling labels, field data sheets,
logbook, etc.

HNU Model PI 101, or other field air
monitoring devices, (one per sampling
team)

ice chest, for carrying equipment and for
protection of samples (two per sampling

team)
metal detector or magnetometer, for
detecting underground utilities/

pipes/drums (one per sampling team)
Photovac GC, for field-lab analysis of
bagged samples

SUMMA canisters (plus their shipping
cases) for sample, storage and
transportation

generator with extension cords

high lift jack assembly for removing probes

REAGENTS

HNU Systems Inc. Calibration Gas for
HNU Model PI 101, and/or calibration gas
for other field air monitoring devices

deionized organic-free water, for
decontamination
methanol, HPLC grade, for
decontamination

ultra-zero grade compressed air, for field
blanks

3.7

3.7

1

¢ standard gas preparations for Photovac GC
calibration and Tedlar bag spikes

PROCEDURES

.1 Saoil Gés Well Installation

Initially, make a hole slightly deeper than the

"desired depth. For sampling up to 5 feet, use

a 5-foot single piston slam bar. For deeper
depths, use a piston slam bar with threaded 4-
foot-long extensions. Other techniques can be
used, so long as holes are of narrow diameter
and no contamination is introduced.

After the hole is made, carefully withdraw the
slam bar to prevent collapse of the walls of the
hole. Then insert the soil gas probe.

It is necessary to prevent plugging of the probe,
especially for deeper holes. Place a metal wire
or cable, slightly longer than the probe, into the
probe prior to inserting into the hole. Insert
the probe to full depth, then pull it up 3 to 6
inches, then clear it by moving the cable up and
down. The cable is removed before sampling,

Seal the top of the sample hole at the surface
against ambient air infiltration by using
modeling clay molded around the probe at the
surface of the hole.

If conditions preclude hand installation of the
soil gas wells, the power driven system may be
employed. Use the generator-powered
demolition hammer to drive the probe to the
desired depth (up to 12 feet may be attained
with extensions). Pull the probe up 1 to 3
inches if the retractable point is used. No clay
is needed to seal the hole. After sampling,
retrieve the probe using the high lift jack
assembly.

If semi-permanent soil gas wells are required,
use the dedicated aluminum probe points.
Insert these points into the bottom of the
power-driven probe and attach it to the Teflon
tubing. Insert the probe as in step 5. When
the probe is removed, the point and Teflon
tube remain in the hole, which may be sealed
by backfilling with sand, bentonite, or soil.




3.7.2 Screening with Field
Instruments

1, The well volume must be evacuated prior to
sampling. Connect the Gilian pump, adjusted
to 3.0 L/min, to the sample probe using a
section of Teflon tubing as a connector. Turn
the pump on, and a vacuum is pulled through
the probe for approximately 15 seconds. A
longer time is required for sample wells of
greater depths,

2. After evacuation, connect the monitoring
instrument(s) to the probe using a Teflon
connector. When the reading is stable, or
peaks, record the reading. For detailed
procedures on HNU field protocol, see
appendix B, and refer to the manufacturer’s
instructions.

3. Some readings may be above or below the
range set on the field instruments. The range
may be reset, or the response recorded as a
figure greater than or less than the range.
Consider the recharge rate of the well with soil
gas when sampling at a different range setting.

3.7.3 Tedlar Bag Sampling

1. Follow step 1 in section 3.7.2 to evacuate well
volume, If air monitoring instrument screening
was performed prior to sampling, evacuation is
not necessary.

2. Use the vacuum box and sampling train (Figure
3 in Appendix A) to take the sample. The
sampling train is designed to minimize the
introduction of contaminants and losses due to
adsorption. All wetted parts are either Teflon
or stainless steel. The vacuum is drawn
indirectly to avoid contamination from sample
pumps.

3. Place the Tedlar bag inside the vacuum box,
and attach it to the sampling port. Attach the
sample probe to the sampling port via Teflon
tubing and a "quick connect” fitting.

4. Draw a vacuum around the outside of the bag,
using a Gilian pump connected to the vacuum
box evacuation port, via Tygon tubing and a
"quick connect" fitting. The vacuum causes the
bag to inflate, drawing the sample.
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5. Break the vacuum by removing the Tygon line
from the pump. Remove the bagged sample
from the box and close valve.: Label bag,
record data on data sheets or in logbooks.
Record the date, time, sample location ID, and
the HNU, or other instrument reading(s) on
sample bag label.

CAUTION: Labels should not be pasted directly
onto the bags, nor should bags be labeled directly
using a marker or pen. Inks and adhesive may
diffuse through the bag material, contaminating the
sample. Place labels on the edge of the bags, or tie
the labels to the metal eyelets provided on the bags.
Markers with inks containing volatile organics (i.e.,
permanent ink markers) should not be used.

3.7.4 Tenax Tube Sampling

Samples collected in Tedlar bags may be sorbed
onto Tenax tubes for further analysis by GC/MS.

Additional Apparatus

e Syringe with a luer-lock tip capable of
drawing a soil gas or air sample from a
Tedlar bag onto a Tenax/CMS sorbent
tube. The syringe capacity is dependent
upon the volume of sample being drawn
onto the sorbent tube.

e Adapters for -fitting the sorbent tube
between the Tedlar bag and the sampling
syringe. The adapter attaching the Tedlar
bag to the sorbent tube consists of a
reducing union (1/4-inch to 1/16-inch O.D.
-- Swagelok cat. # SS-400-6-ILV or
equivalent) with a length of 1/4-inch O.D.
Teflon tubing replacing the nut on the 1/6-
inch (Tedlar bag) side. A 1/4-inch LD.
silicone O-ring replaces the ferrules in the
nut on the 1/4-inch (sorbent tube) side of
the union. ‘

The adapter attaching the sampling syringe
to the sorbent tube consists of a reducing
union (1/4-inch to 1/16-inch O.D. --
Swagelok Cat. # SS-400-6-ILV  or
equivalent) with a 1/4-inch I.D. silicone
O-ring replacing the ferrules in the nut on
the 1/4-inch (sorbent tube) side and the
needle of a luer-lock syringe needle
inserted into the 1/16-inch side (held in
place with a 1/16-inch ferrule). The




luer-lock end of the needle can be attached
to the sampling syringe. It is useful to have
a luer-lock on/off valve situated between
the syringe and the needle.

® Two-stage glass sampling cartridge (1/4-
inch O.D. x 1/8-inch ILD. x 5 1/8 inch)
contained in a flame-sealed tube
(manufactured by Supelco Custom
Tenax/Spherocarb Tubes or equivalent)
containing two sorbent sections retained by
glass wool:

Front section: 150 mg of Tenax-GC
Back section: 150 mg of CMS
(Carbonized Molecular Sieve)

Sorbent tubes may also be prepared in the

lab and stored in either Teflon-capped -

culture tubes or stainless steel tube
containers. Sorbent tubes stored in this
manner should not be kept more than 2
weeks without reconditioning. (See SOP
#2052 for Tenax/CMS sorbent tube
preparation).

o Teflon-capped culture tubes or stainless
steel tube containers for sorbent tube
storage. These containers should be
conditioned by baking at 120°C for at least
2 hours. The culture tubes should contain
a glass wool plug to prevent sorbent tube
breakage during transport. Reconditioning
of the containers should occur between
usage or after extended periods of disuse
(i.e., 2 weeks or more).

® Nylon gloves or lint-free cloth. (Hewlett
Packard Part # 8650-0030 or equivalent.)

Sample Collection

1. Handle sorbent tubes with care, using nylon
gloves (or other lint-free material) to avoid
contamination.

2. Immediately before sampling, break one end of
the sealed tube and remove the Tenax
cartridge. For in-house prepared tubes, remove
cartridge from its container.

3. Connect the valve on the Tedlar bag to the
sorbent tube adapter. Connect the sorbent tube
to the sorbent tube adapter with the Tenax

(white granular) side of the tube facing the
Tedlar bag.

4. Connect the sampling syringe assembly to the
CMS (black) side of the sorbent tube. Fittings
on the adapters should be very tight.

5. Open the valve on the Tedlar bag.
6. Open the on/off valve of the sampling syringe.

7. Draw a predetermined volume of sample onto
the sorbent tube. (This may require closing the
syringe valve, emptying the syringe and then
repeating the procedure, depending upon the
syringe capacity and volume of sample
required.)

8. After sampling, remove the tube from the
sampling train with gloves or a clean cloth. Do
not label or write on the Tenax/CMS tube.

9. Place the sorbent tube in a conditioned
stainless steel tube holder or culture tube.
Culture tube caps should be sealed with Teflon
tape.

Sample Labeling

Each sample tube container (not tube) must be
labeled with the site name, sample station number,
sample date, and sample volume.

Chain of custody forms must accompany all samples
to the laboratory.

Quality Assurance

Before field use, a QA check should be performed
on each batch of sorbent tubes by analyzing a tube
with thermal desorption/cryogenic trapping
GC/MS.

At least one blank sample must be submitted with
each set of samples collected at a site. This trip
blank must be treated the same as the sample tubes
except no sample will be drawn through the tube.

Sample tubes should be stored out of UV light (i.e.,
sunlight) and kept on ice until analysis.

Samples should be taken in duplicate, when
possible.



3.7.5 SUMMA Canister Sampling

1. Follow item 1 in step 3.7.2 to evacuate well
volume. If HNU analysis was performed prior
to taking a sample, evacuation is not necessary.

2. Attach a certified clean, evacuated 6-L
SUMMA. canister via the 1/4-inch Teflon
tubing,

3. Open the valve on SUMMA canister. The soil
gas sample is drawn into the canister by
pressure equilibration.  The approximate
sampling time for a 6-L canister is 20 minutes.

4, Site name, sample location, number, and date
must be recorded on a chain of custody form
and on a blank tag attached to the canister.

3.8 CALCULATIONS

3.8.1 Field Screening Instruments

Instrument readings are usually read directly from
the meter. In some cases, the background level at
the soil gas station may be subtracted:

Final Reading = Sample Reading -
Background

3.8.2 Photovac GC Analysis

Calculations used to determine concentrations of
individual components by Photovac GC analysis are
beyond the scope of this SOP and are covered in
ERT SOP #2109, Photovac GC Analysis for Soil,
Water and Air/Soil Gas.

3.9 QUALITY ASSURANCE/

QUALITY CONTROL

3.9.1 Field Instrument Calibration
Consult the manufacturers’ manuals for correct use

and calibration of all instrumentation. The HNU
should be calibrated at least once a day.

3.9.2 Gilian Model HFS113A Air
Sampling Pump Calibration

Flow should be set at approximately 3.0 L/min;
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accurate flow adjustment is not necessary. Pumps
should be calibrated prior to bringing into the field.

3.9.3 Sample Probe Contamination

Sample probe contamination is checked between
each sample by drawing ambient air through the
probe via a Gilian pump and checking the response
of the HNU PI 101. If HNU readings are higher
than background, replacement or decontamination
is necessary.

Sample probes may be decontaminated simply by
drawing ambient air through the probe until the
HNU reading is at background. More persistent
contamination can be washed out using methanol
and water, then air drying. Having more than one
probe per sample team will reduce lag times
between sample stations while probes are
decontaminated. ‘

3.9.4 Sample Train Contamination

The Teflon line forming the sample train from the

‘probe to the Tedlar bag should be changed on a

daily basis. If visible contamination (soil or water)
is drawn into the sampling train, it should be
changed immediately. When sampling in highly
contaminated areas, the sampling train should be
purged with ambient air, via a Gilian pump, for
approximately 30 seconds between each sample.
After purging, the sampling train can be checked
using an HNU, or other field monitoring device, to
establish the cleanliness of the Teflon line.

3.9.5 Field Blank

Each cooler containing samples should also contain
one Tedlar bag of ultra-zero grade air, acting as a
field blank. The field blank should accompany the
samples in the field (while being collected) and
when they are delivered for analysis. A fresh blank
must be provided to be placed in the empty cooler
pending additional sample collection, One new field
blank per cooler of samples is required. A chain of
custody form must accompany each cooler of
samples and should include the blank that is
dedicated to that group of samples..

3.9.6 Trip Standard

Each cooler containing samples sﬁoﬂd contain a
Tedlar bag of standard gas to) calibrate the




analytical instruments (Photovac GC, etc.). This
trip standard will be used to determine any changes
in concentrations of the target compounds during
the course of the sampling day (e.g., migration
through the sample bag, degradation, or
adsorption). A fresh trip standard must be provided
and placed in each cooler pending additional sample
collection. A chain of custody form should
accompany each cooler of samples and should
include the trip standard that is dedicated to that
group of samples.

3.9.7 Tedlar Bag Check

Prior to use, one bag should be removed from each
lot (case of 100) of Tedlar bags to be used for
sampling and checked for possible contamination as
follows: the test bag should be filled with ultra-zero
grade air; a sample should be drawn from the bag
and analyzed via Photovac GC or whatever method
is to be used for sample analysis. This procedure
will ensure sample container cleanliness prior to the
start of the sampling effort.

3.9.8 SUMMA Canister Check

From each lot of four cleaned SUMMA canisters,
one is to be removed for a GC/MS certification
check. If the canister passes certification, then it is
re-evacuated and all four canisters from that lot are
available for sampling.

If the chosen canister is contaminated, then the
entire lot of four SUMMA canisters must be
recleaned, and a single canister is re-analyzed by
GC/MS for certification.

3.9.9 Options

Duplicate Samples

A minimum of 5% of all samples should bc
collected in duplicate (i.e., if a total of 100 samples
arc to be collected, five samples should be
duplicated).  In choosing which samples to

duplicate, the following criterion applies: if, after
filling the first Tedlar bag, and, evacuating the well
for 15 scconds, the second HNU (or other ficld
monitoring device being uscd) reading matches or
is close to (within 50%) the first recading, a
duplicate sample may be taken.

Spikes

A Tedlar bag spike and Tenax tube spike may be
desirable in situations where high concentrations of
contaminants other than the target compounds are
found to exist (landfills, etc.). The additional level
of QA/QC attained by this practice can be useful in
determining the effects of interferences caused by
these non-target compounds. SUMMA canisters
containing samples are not spiked.

3.10 DATA VALIDATION

For each target compound, the level of
concentration found in the sample must be greater
than three times the level (for that compound)
found in the field blank which accompanied that
sample to be considered valid. The same criteria
apply to target compounds detected in the Tedlar
bag pre-sampling contamination check.

3.11 HEALTH AND SAFETY

Because the sample is being drawn from
underground, and no contamination is introduced
into the breathing zone, soil gas sampling usually
occurs in Level D, unless the sampling location is
within the hot zone of a site, which requires Level
B or Level C protection. However, to ensure that
the proper level of protection is utilized, constantly
monitor the ambient air using the HNU PI 101 to
obtain background readings during the sampling
procedure. As long as the levels in ambient air do
not rise above background, no upgrade of the level
of protection is needed.

Also, perform an underground utility search prior to
sampling (see section 3.4.4). When working with
potentially hazardous materials, follow U.S. EPA,
OSHA, and specific health and safety procedures.




4.0 General Surface Geophysics: SOP #2159

4.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
the general procedures used to acquire surface
geophysical data. This data is used for delineating
subsurface waste, and for interpreting geologic,
hydrogeologic or other data related to hazardous
waste site characterization.

The media pertinent to these surface geophysical
methods are soil/rock and groundwater. The
sensitivity or minimum response of a given method
depends on the comparison of the object or area of
study to that of its background (i.e., what the
media’s response would be like without the object
of study). Therefore, the suitability of surface
geophysical methods for a given investigation must
be judged on the object’s ability to be measured and
the extent to which the specific setting of the study
interferes with the measurement.

The surface geophysical method(s) selected for
application at a site are dependent on site
conditions, such as depth to bedrock, depth to
target, urban disturbances (fences, power lines,
surface debris, etc.) and atmospheric conditions.
Detectability of the target is dependent on the
sensitivity of the instrument and the variation of the
field measurement from the ambient noise.
Ambient noise is the pervasive noise associated with
an environment. Therefore, the applicability of
geophysical methods at a given site is dependent on
the specific setting at that site.

Five geophysical methods may be utilized in
hazardous waste site characterization:
magnetometry, electromagnetics, resistivity,
seismology and ground penetrating radar (GPR).
Magnetometers may be used to locate buried
ferrous metallic objects and geologic information.
Electromagnetic methods can be used to determine
the presence of metals, electrical conductivity of the
terrain, and geologic information.  Resistivity
methods are used to determine the electrical
resistivity of the terrain and geologic information.
Seismic methods are useful in determining geologic
stratigraphy and structure. GPR may be used to
locate disturbance in the soil (i.e., trenches, buried
utilities and fill boundaries) and some near-surface
geologic information.

These procedures may be varied or changed as
required, dependent on site conditions, equipment
limitations or limitations imposed by the procedure.
In all instances, the procedures employed should be
documented and associated with the final report.

4.2 METHOD SUMMARY

42.1 Magnetics

A magnetometer is an instrument which measures
magnetic field strength in units of gammas
(nanoteslas). Local variations, or anomalies, in the
carth’s magnetic ficld are the result of disturbances
caused mostly by variations in concentrations of
ferromagnetic material in the vicinity of the
magnetometer’s sensor. A buried ferrous object,
such as a steel drum or tank, locally distorts the
earth’s magnetic field and results in a magnetic
anomaly. The objective of conducting a magnetic
survey at a hazardous waste or groundwater
pollution site is to map these anomalies and
delineate the area containing buried sources of the
anomalies,

Analysis of magnetic data can allow an experienced
geophysicist to estimate the areal extent of buried
ferrous targets, such as a steel tank or drum.
Often, areas of burial can be prioritized upon
examination of the data, with high priority arcas
indicating a near certainty of buried ferrous
material. In some instances, estimates of depth of
burial can be made from the data. Most of these
depth estimates are graphical methods of
interpretation, such as slope techniques and half-
width rules, as described by Nettleton (1976). The
accuracy of these methods is dependent upon the
quality of the data and the skill of the interpreting
geophysicist. An accuracy of 10 to 20 percent is
considered acceptable. The magnetic method may
also be used to map certain geologic features, such
as igneous intrusions, which may play an important
role in the hydrogeology of a groundwater pollution
site.

Advantages

Advantages of using the magnetic method for the
initial assessment of hazardous waste sites are the



relatively low cost of conducting the survey and the
relative ease of completing a survey in a short
amount of time. Little, if any, site preparation is
necessary.  Surveying requirements are not as
stringent as for other methods and may be
completed with a transit or Brunton-type pocket
transit and a non-metallic measuring tape. Often,
a magnetic investigation is a very cost-effective
method for initial assessment of a hazardous waste
site where buried steel drums or tanks are a
concern.

Disadvantages

"Cultural noise" is a limitation of the magnetic
method in certain areas. Man-made structures that
are constructed with ferrous material, such as steel,
have a detrimental effect on the quality of the data.
Auvoid features such as steel structures, power lines,
metal fences, steel reinforced concrete, pipelines
and underground utilitiecs. When these features are
unavoidable, note their locations in a field notebook
and on the site map.

Another limitation of the magnetic method is the
inability of the interpretation methods to
differentiate between various steel objects. For
instance, it is not possible to determine if an
anomaly is the result of a steel tank, or a group of
steel drums, or old washing machines. Also, the
magnetic method does not allow the interpreter to
determine the contents of a buried tank or drum.

4.2.2 Electromagnetics

The electromagnetic method is a geophysical
technique based on the physical principles of
inducing and detecting electrical current flow within
geologic strata, A receiver detects these induced
currents by measuring the resulting time-varying
magnetic field. The electromagnetic method
measures bulk conductivity (the inverse of
resistivity) of geologic materials beneath the
transmitter and receiver coils. Electromagnetics
should not be confused with the electrical resistivity
method. The difference between the two techniques
is in the method which the electrical currents are
forced to flow in the earth. In the electromagnetic
method, currents are induced by the application of
time-varying magnetic fields, whereas in the
electrical resistivity method, current is injected into
the ground through surface electrodes.

Electromagnetics can be used to locate pipes, utility
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lines, cables, buried steel drums, trenches, buried
waste, and concentrated contaminant plumes. The
method can also be used to map shallow geologic
features, such as lithologic changes and fault zones.

Advantages

Electromagnetic measurements can be collected
rapidly and with a minimum number of field
personnel. Most electromagnetic equipment used in
groundwater pollution investigations is lightweight
and easily portable. The electromagnetic method is
one of the more commonly used geophysical
techniques applied to groundwater pollution
investigations.

Disadvantages

The main limitation of the electromagnetic method
is "cultural noise". Sources of "cultural noise” can
include: large metal objects, buried cables, pipes,
‘buildings, and metal fences.

The electromagnetic method has limitations in areas
where the geology varies laterally. These can cause
conductivity anomalies or lineations, which might be
misinterpreted as contaminant plumes.

4.2.3 Electrical Resistivity :

The electrical resistivity method is' used to map
subsurface electrical resistivity structure, which is in
turn interpreted by the geophysicist to determine
the geologic structure and/or physical properties of
the geologic materials. Electrical resistivities of
geologic materials are measured in ohm-meters, and
are functions of porosity, permeability, water
saturation and the concentration of dissolved solids
in the pore fluids.

Resistivity methods measure the bulk resistivity of
the subsurface, as do the electromagnetic methods.
The difference between the two methods is in the
way that electrical currents are forced to flow in the
earth. In the electrical resistivity method, current is
injected into the ground through surface electrodes,
whereas in electromagnetic methods currents are
induced by application of time-varying magnetic
fields.

Advantages

The principal advantage of the electrical resistivity
method is that quantitative modeling is possible




using either computer software or published master
curves. The resulting models can provide accurate
estimates of depths, thicknesses and resistivitics of
subsurface layers. The layer resistivities can then be
used to estimate the resistivity of the saturating
fluid, which is related to the total concentration of
dissolved solids in the fluid.

Disadvantages

The limitations of using the resistivity method in
groundwater pollution site investigations are largely
due to site characteristics, rather than in any
inherent limitations of the method. Typically,
polluted sites are located in industrial areas that
contain an abundance of broad spectrum electrical
noise. In conducting a resistivity survey, the
voltages are relayed to the receiver over long wires
that are grounded at each end. These wires act as
antennae receiving the radiated electrical noise that
in turn degrades the quality of the measured
voltages.

Resistivity surveys require a fairly large area, far
removed from pipelines and grounded metallic
structures such as metal fences, pipelines and
railroad tracks. This requirement precludes using
resistivity on many polluted sites. However, the
resistivity method can often be used successfully off-
site to map the stratigraphy of the area surrounding
the site. A general "rule of thumb" for resistivity
surveying is that grounded structures be at least half
of the maximum electrode spacing distance away
from the axis of the survey line.

Another consideration in the resistivity method is
that the fieldwork tends to be more labor intensive
than some other geophysical techniques. A
minimum of two to three crew members are
required for the fieldwork.

4.2.4 Seismic

Surface seismic techniques used in groundwater
pollution site investigations are largely restricted to
seismic refraction and seismic reflection methods.
The equipment used for both methods is
fundamentally the same and both methods measure
the travel-time of acoustic waves propagating
through the subsurface. In the refraction method,
the travel-time of waves refracted along an acoustic
interface is measured, and in the reflection method,
the travel-time of a wave which reflects or echoes
off an interface is measured.

The interpretation of seismic data will yield
subsurface velocity information, which is dependent
upon the acoustic properties of the subsurface
material.  Various geologic materials can be
categorized by their acoustic properties or velocities.
Depth to geologic interfaces are calculated using the
velocities obtained from a seismic investigation.
The geologic information gained from a seismic
investigation is then used in the hydrogeologic
assessment of a groundwater pollution site and the
surrounding area. The interpretation of seismic
data indicates changes in lithology or stratigraphy,
geologic structure, or water saturation (water table).
Seismic methods are commonly used to determine
the depth and structure of geologic and
hydrogeologic units, to estimate hydraulic
conductivity, to detect cavities or voids, to determine
structure stability, to detect fractures and fault
zones, and to estimate ripability. The choice of
method depends upon the information needed and
the nature of the study area. This decision must be
made by a geophysicist who is experienced in both
methods, is aware of the geologic information
needed by the hydrogeologist, and is also aware of
the environment of the study area. The refraction
technique has been used more often than the
reflection technique for hazardous waste site
investigations.

Seismic Refraction Method

Seismic refraction is most commonly used at sites
where bedrock is less than 500 feet below the
ground surface. Seismic refraction is simply the
travel path of a sound wave through an upper
medium and along an interface and then back to the
surface. A detailed discussion of the seismic
refraction technique can be found in Dobrin (1976),
Telford, ct. al. (1985), and Musgrave (1967).

Advantages: Seismic refraction surveys are more
common than reflection surveys for site
investigations. The velocities of each layer can be
determined from refraction data, and a relatively
precise estimate of the depth to different interfaces
can be calculated.

Refraction surveys add to depth information in-
between boreholes. Subsurface information can be
obtained between boreholes at a fraction of the cost
of drilling. Refraction data can be used to
determine the depth to the water table or bedrock.
In buried valley arcas, refraction surveys map the
depth to bedrock.

The velocity information



obtained from a refraction survey can be related to
various physical properties of the bedrock. Rock
types have certain ranges of velocities and these
velocities are not always unique to a particular rock
type. However, they can allow a geophysicist to
differentiate between certain units, such as shales
and granites.

Disadvantages: The seismic refraction method
is based on several assumptions. To successfully
resolve the subsurface using the refraction method,
the conditions of the geologic environment must
approximate these assumptions:

¢ the velocities of the layers increase with
depth,

e the velocity contrast between layers is
sufficient to resolve the interface, and

¢ the geometry of the geophones in relation
to the refracting layers will permit the
detection of thin layers.

These conditions must be met for accurate depth
information.

Collecting and interpreting seismic refraction data
has several disadvantages. Data collection can be
labor intensive. Also, large line lengths are needed;
therefore, as a general rule, the distance from the
shot, or scismic source, to the first geophone station
must be at least three times the desired depth of
exploration.

Seismic Reflection Method

The seismic reflection method is not as commonly
used on groundwater pollution site investigations as
scismic refraction. In the seismic reflection method,
a sound wave travels down to a geologic interface
and reflects back to the surface. Reflections occur
at an interface where there is a change in the
acoustic properties of the subsurface material.

Advantages: The seismic reflection method
yields information that allows the interpreter to
discern between fairly discrete layers, so it is useful

for mapping stratigraphy. Reflection data is usually

presented in profile form, and depths to interfaces
are represented as a function of time. Depth
information can be obtained by converting time
sections into depth measurements using velocities
obtained from seismic refraction data, sonic logs, or
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velocity logs. The reflection technique requires
much less space than refraction surveys. The long
offsets of the seismic source from the geophones,
common in refraction surveys, are not required in
the reflection method. In some geologic
environments, reflection data can yield acceptable
depth estimates.

Disadvantages: The major disadvantage to
using reflection data is that a precise depth
determination cannot be made. Velocities obtained
from most reflection data are at least 10% and can
be 20% of the true velocities. The interpretation of
reflection data requires a qualitative approach. In
addition to being more labor intensive, the
acquisition of reflection data is more complex than
refraction data.

The reflection method places higher requirements
on the capabilities of the seismic equipment.
Reflection data is commonly used in the petroleum
exploration industry and requires a large amount of
data processing time and lengthy data collection
procedures. Although mainframe computers are
often used in the reduction and analysis of large
amounts of reflection data, recent advances have
allowed for the use of personal computers on small
reflection surveys for engineering purposes. In most
cases, the data must be recorded digitally or
converted to a digital format, to employ various
numerical processing operations. The use of high
resolution reflection seismic methods relies heavily
on the geophysicist, the computer capacity, the data
reduction and processing programs, resolution
capabilities of the seismograph and geophones, and
the ingenuity of the interpreter. Without these
capabilities, reflection surveys are not
recommended.

4.2.5 Ground Penetrating Radar

The ground penetrating radar (GPR) method is
used for a variety of civil engineering, groundwater
evaluation and hazardous waste site applications.
This geophysical method is the most site-specific of
all geophysical techniques, providing subsurface
information ranging in depth from several tens of
meters to only a fraction of a meter. A basic
understanding of the function of the GPR
instrument, together with a knowledge of the
geology and mineralogy of the site, can help
determine if GPR will be successful in the site
assessment. When possible, the GPR technique
should be integrated with other geophysical and




geologic data to provide the most comprehensive
site assessment.

The GPR method uses a transmitter that emits
pulses of high-frequency electromagnetic waves into
the subsurface. The transmitter is either moved
slowly across the ground surface or moved at fixed
station intervals. The penetrating electromagnetic
waves are scattered at points of change in the
complex dielectric permittivity, which is a property
of the subsurface material dependent primarily upon
the bulk density, clay content and water content of
the subsurface (Olhoeft, 1984). The
electromagnetic energy which is scattered back to
the receiving antenna on the surface is recorded as
a function of time.

Depth penetration is severely limited by attenuation
of the transmitted electromagnetic waves into the
ground. Attenuation is caused by the sum of
electrical conductivity, dielectric relaxation, and
geometric scattering losses in the subsurface.
Generally, penetration of radar frequencies is
minimized by a shallow water table, an increase in
the clay content of the subsurface, and in
environments where the electrical resistivity of the
subsurface is less than 30 ohm-meters (Olhoeft,
1986). Ground penetrating radar works best in dry
sandy soil above the water table. At applicable
sites, depth resolution should be between 1 and 10
meters (Benson, 1982).

The analog plot produced by a continuously
recording GPR system is analogous to a seismic
reflection profile; that is, data is represented as a
function of horizontal distance versus time. This
representation should not be confused with a
geologic cross section which represents data as a
function of horizontal distance versus depth.
Because very high-frequency electromagnetic waves
in the megahertz range are used by radar systems,
and time delays are measured in nanoseconds (10°
seconds), very high resolution of the subsurface is
possible using GPR. This resolution can be as high
as 0.1 meter. For depth determinations, it is
necessary to correlate the recorded features with
actual depth measurements from boreholes or from
the results of other geophysical investigations.
‘When properly interpreted, GPR data can optimally
resolve changes in soil horizons, fractures, water
insoluble contaminants, geological features, man-
made buried objects, and hydrologic features such
as water table depth and wetting fronts.

Advantages

Most GPR systems can provide a continuous display
of data along a traverse which can often be
interpreted qualitatively in the field. GPR is
capable of providing high resolution data under
favorable site conditions. The real-time capability
of GPR results in a rapid turnaround, and allows
the geophysicist to quickly evaluate subsurface site
conditions.

Disadvantages

One of the major limitations of GPR is the site-
specific nature of the technique. Another limitation
is the cost of site preparation which is necessary
prior to the survey. Most GPR units are towed
across the ground surface. Ideally, the ground
surface should be flat, dry, and clear of any brush or
debris. The quality of the data can be degraded by
a variety of factors, such as an uneven ground
surface or various cultural noise sources. For these
reasons, it is mandatory that the site be visited by
the project geophysicist before a GPR investigation
is proposed. The geophysicist should also evaluate
all stratigraphic information available, such as
borehole data and information on the depth to
water table in the survey area.

4.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING AND
STORAGE

This section is not applicable to this SOP.

4.4 INTERFERENCES AND
POTENTIAL PROBLEMS

See section 4.2.1 for a discussion of limitations of
the magnetic method.

See section 4.2.2 for a discussion of limitations of
the electromagnetic method.

See section 4.2.3 for a discussion of limitations of
the electrical resistivity method.

See section 4.2.4 for a discussion of limitations of
the seismic refraction method and the seismic
reflection method.




See section 4.2.5 for a discussion of limitations of
the ground penetrating radar (GPR) method.

45 EQUIPMENT/APPARATUS

4.5.1 Magnetics
*  GEM GSM-19G
magnetometer/gradiometer, EDA OMNI
IV magnetometer/gradiometer,
Geonics 856AGX (with built-in datalogger)
or equivalent
* magnetometer base station
e 300-foot tape measure
* non-ferrous survey stakes (wooden or
plastic)
4.5.2 Electromagnetics
Geonics EM-31, EM-34 or equivalent
Polycorder datalogger
Dat 31Q software (data dump software)
300-foot tape measure
survey stakes

4.5.3 Electrical Resistivity

¢ DC resistivity unit (non-specific)

® 4electrodes and appropriate cables (length
dependent on depth of survey)

* 1or2 12-olt car batteries

® 300-foot tape measure

Seismic

®  12- or 24-channel seismograph (Geometrics
2401 or equivalent)

e 30 10Hz to 14Hz geophones (for
refraction)

e 30 50Hz or greater geophones (for
reflection)

e 300-foot tape measure
survey stakes

* sledge hammer
explosives

and metal plate or

Ground Penetrating Radar

s  GSSI SIR-8 or equivalent

e 80 Mhz, 100 Mhz or
antenna/receiver pit

®  200-foot cable

¢ 300-foot tape measure

300 Mhz
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4.6 REAGENTS

This section is not applicable to this SOP.

4.7 PROCEDURES

Refer to the manufacturer’s operating manual for
specific procedures relating to operation of the
equipment.

4.8 CALCULATIONS

Calculations vary based on the geophysical method
employed. Refer to the instrument-specific users
manual for specific formulae.

4.9 QUALITY ASSURANCE/
QUALITY CONTROL

The following general quality assurance activities
apply to the implementation of these procedures.

e All data must be documented on field data
sheets or within site logbooks.

¢ All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.

Equipment checkout and calibration
activities must occur prior to
sampling/operation, and they must be
documented. ;

Method-specific quality assurance p;occdurcs may
be found in the user’s manual. '

410 DATA VALIDATION

Evaluate data as per the criteria established in
section 4.9 above. :

4.11 HEALTH AND SAFETY

When working with potentially hazardous materials,

follow U.S. EPA, OSHA and specific health and
safety procedures.

<
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Figure 1: Sampling Augers

SOP #2012
Y 1 [ il
i
i |
|
d |
i
'
|
J
UBE ‘ BUCKET
mL GeR AUGER

26

<




Figure 2: Sampling Trier
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Figure 3: Sampling Train Schematic
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HNU Field Protocol

SOP #2149

Startup Procedure

L

Before attaching the probe, check the function
switch on the control panel to ensure that it is
in the "off' position. Attach the probe by
plugging it into the interface on the top of the
readout module. Use care in aligning the
prongs in the probe cord with the socket: do
not force it.

Turn the function switch to the battery check
position. The needle on the meter should read
within or above the green area on the scale. If
not, recharge the battery. If the red indicator
light comes on, the battery needs recharging.

Turn the function switch to any range setting.

For no more than 2 to 3 seconds, look into the
end of the probe to see if the lamp is on. If it
is on, you will see a purple glow. Do not stare
into the probe any longer than three seconds.
Long term exposure to UV light can damage
the eyes. Also, listen for the hum of the fan
motor,

To zero the instrument, turn the function switch
to the standby position and rotate the zero
adjustment until the meter reads zero. A
calibration gas is not needed since this is an
electronic zero adjustment. If the span
adjustment setting is changed after the zero is
set, the zero should be rechecked and adjusted,
if necessary. Wait 15 to 20 seconds to ensure
that the zero reading is stable. If necessary,
readjust the zero.

Operational Check

1

2.

Follow the startup procedure.

With the instrument set on the 0-20 range, hold
a solvent-based Magic Marker near the probe
tip. If the meter deflects upscale, the
instrument is working.

Field Calibration Procedure

1.

Follow the startup procedure and the

operational check.
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Set the function switch to the range setting for
the concentration of the calibration gas.

Attach a regulator (HNU 101-351) to a
disposable cylinder of isobutylene gas. Connect
the regulator to the probe of the HNU with a
piece of clean Tygon tubing. Turn the valve on
the regulator to the "on" position.

After 15 seconds, adjust the span dial until the
meter reading equals the concentration of the
calibration gas used. The calibration gas is
usually 100 ppm of isobutylene in zero air. The
cylinders are marked in benzene equivalents for
the 102 eV probe (approximately 55 ppm
benzene equivalent) and for the 11.7 eV probe
(approximately 65 ppm benzene equivalent).
Be careful to unlock the span ‘dial before
adjusting it. If the span has to be set below 3.0
calibration, the lamp and ion chamber should
be inspected and cleaned as appropriate. For
cleaning of the 11.7 eV probe, only use an
electronic-grade, oil-free freon or similar water-
free, grease-free solvent.

Record in the field log: the instrument ID #
(EPA decal or serial number if the instrument
is a rental); the initial and final span settings;
the date and time; concentration and type of
calibration used; and the name of the person
who calibrated the instrument.

Operation

1L

Follow the startup procedure, operational
check, and calibration check. )

Set the function switch to the appropriate
range. If the concentration of gases or vapors
is unknown, set the function switch to the 0-20
ppm range. Adjust it as necessary.

While taking care not to permit the HNU to be
exposed to excessive moisture, dirt, or
contamination, monitor the work :activity as
specified in the site health and safety plan.

When the activity is completed or at the end of
the day, carefully clean the outside of the HNU
with a damp disposable towel to remove any




visible dirt. Return the HNU to a secure area plastic to prevent it from becoming contaminated
’ and place on charge. and to prevent water from getting inside in the
event of precipitation.

5. With the exception of the probe’s inlet and
exhaust, the HNU can be wrapped in clear
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1.0 INTRODUCTION

This Superfund Lead-Contaminated Residential Sites Handbook (subsequently called the
Handbook) has been developed by the U.S. Environmental Protection Agency (EPA) to promote a
nationally consistent decision-making process for assessing and managing risks associated with |ead-
contaminated residential sites across the country.

The primary audience for this risk management document is Superfund project managers working
on the characterization and cleanup of lead-contaminated residential sites; however, Resource
Conservation and Recovery Act (RCRA) project managers may also find it useful. Thisinformation was
developed primarily for EPA staff, but may prove useful to others working on lead-contaminated
residential sites, including states, other federal agencies, tribes, local governments, public interest groups,
and private industry. While this Handbook is not intended to apply to lead-contaminated commercial or
industrial properties, other non-residential areas, or sites with ecological risks, some of the concepts may
be useful for such properties. Addressing |ead-contaminated properties at federal facilities requires a
different approach, and this Handbook provides a special section (Section 8) on addressing this universe
of sites.

Generally, Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
response actions are undertaken to address arelease or threat of release of a hazardous substance such as
lead into the environment. Lead contamination found inside homes may be caused by deteriorating lead-
based paint (LBP), plumbing, or other sources not resulting from a rel ease into the environment, and
therefore may be more appropriately addressed by authorities and programs other than CERCLA (see
Appendix A and Section 6.6 of this Handbook). However, it may be appropriate to use CERCLA
authorities to conduct sampling and site characterization activities to determine the source of the lead
contamination and to differentiate between various site-related sources.

The Handbook lays out only the minimum considerations for addressing |ead-contaminated
residential sites and encourages users to refer to appropriate agency guidance and/or policy to conduct
more stringent investigation and clean-up activities on a site-specific basis, if necessary. In addition, the
site manager should determine the applicable and relevant or appropriate requirements (ARARS),
including state laws and regulations, that apply to the site. It should also be noted that this Handbook
does not, outside the federal facilities universe, apply to lead-contaminated residential sites addressed
under Title X (HUD, 1992) procedures.

Lead site characterization and clean-up procedures are unique owing to the ubiquitous nature of
lead exposures and the reliance on blood lead concentrations to describe lead exposure and toxicity. Lead



risks are characterized by predicting blood lead levels with computer model s and guidance devel oped by
EPA, which are available on the internet: http://www.epa.gov/superfund/programs/lead/products.htm.

Major improvements in the removal of lead from gasoline, paint, and food packaging have significantly
reduced the incidence of severe lead poisoning. The results of this progress mean that most
environmental sources of lead exposure are more likely to cause subtle adverse health effects, primarily
behavioral and learning impairments.

An overview to the clean-up processis provided as Figure 1-1. Section numbers are provided in
the figure to help the reader locate information within this document.



Figure 1-1. An Overview to the Clean-up Process
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11 BACKGROUND

Elevated blood lead concentrations in young children in the United States are still prevalent in
many areas. Magjor sources of lead contamination historically included mining and milling sites, primary
and secondary smelters, battery manufacturing and recycling facilities, pesticide formulators, pesticide
use in orchards, and paint manufacturers (prior to 1978). Many of the source facilities are located near
residential areas or have had residential areas develop around them. Fugitive emissions from the facilities
have resulted in soil contamination in the yards of residences, which in turn can cause high blood lead
levelsin children.

Although numerous sites of thistype exist, EPA has remediated, or overseen the remediation of,
many of these sites and surrounding residences. Many different clean-up methods have been
implemented with varying degrees of success. Thisdocument is based on the lessons learned from EPA’s
experience in remediating residential lead sites. It isintended to promote consistency in the
characterization and cleanup of |ead-contaminated residential sites, while retaining the flexibility needed
to respond to different sites and communities to ensure success of the remedy and provide long-term
protection of human health. The document also provides guidance on addressing lead sources and media
that the Superfund does not usually remediate, such as LBP and lead plumbing. It isanticipated that this
information will be periodically updated as we strive to improve our ability to respond to environmental
lead hazards.

12 GENERAL DiscussioN ON CERCLA’SAPPLICABILITY TO LEAD SITES

This section provides a general discussion of the sections of CERCLA that address | ead-contam-
inated sites. A description of Title X and EPA’s Toxic Substances Control Act (TSCA) IV Lead Program
isprovided in Appendix A. The Title X discussion is provided for informational purposesand is
primarily applicable to federal facilities. Section 4.2.5 also provides useful information for LBP and dust
sampling.

1.2.1 Background

Historically, the CERCLA has been used as atool to implement clean-up activities at alarge
number of sites across the country. CERCLA authorities have been used for cleanups ranging from the
removal of drums of hazardous substances from long-abandoned sites, to major privately funded remedial
actions at sites on the National Priorities List (NPL).
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CERCLA may apply any time thereis arelease or threatened release of: (1) a hazardous substance
into the environment, or (2) a pollutant or contaminant "which may present an imminent and substantial
endangerment to the public health or welfare” (EPA, 2000a). The term "release” is defined broadly in the
statute and includes discharging or leaking of substances into the environment. This also includesthe
abandonment of closed containers containing hazardous substances, pollutants, or contaminants.

The definition of hazardous substance is extremely broad, and is defined in CERCLA
Section 101(14). A comprehensive list of these substancesis provided in 40 CFR 302.4. |n addition to
general listings for “lead”, “lead and compounds’, and “lead compounds,” the regulation lists fourteen
other subcategories of lead.

Additionally, CERCLA is not media-specific. Thus, it may address releases to air, surface water,
groundwater, and soils. This multi-media aspect of CERCLA makes it possible to conduct environmental
assessments and design clean-up projects that address site contaminants in a comprehensive way.

The Agency has pursued a number of CERCLA response actions involving |ead-contaminated soil
using the abatement authority under Section 106 (which also requires a showing of imminent and
substantial endangerment). CERCLA covers amost every constituent found at mining and mineral
processing (primary lead and other metals smelters) sites. Exceptions include petroleum (that is not
mixed with a hazardous substance) and, in some cases, responses to releases of a nhaturally occurring
substance in its unaltered form. It should be noted, however, that the |atter exception does not include
any of the releasestypically dealt with at mining sites, such as acid mine drainage, waste rock, or any ore
exposed to the elements by man.

1.2.2 Response Authorities

CERCLA's main strength is its response authorities. EPA can either use the Superfund to perform
response (removal or remedial) activities (Section 104) or require private parties to perform such
activities (Section 106). CERCLA gives EPA the flexibility to clean up sites based upon site-specific
circumstances. EPA's clean-up decisions generally are based upon both risk assessment and consideration
of ARARs. Aslong asthejurisdictional prerequisites have been met, CERCLA gives EPA the ability to
perform virtually any clean-up activity necessary to protect public health and the environment.

There are potential limitationsin CERCLA which may be relevant to |ead-contaminated sites. For
example, Section 104(a)(3) limits EPA’ s ability to respond to releases within residential structures as
follows:



“Limitations on Response. The President (EPA) shall not provide for removal or remedial action
under this section in response to arelease or threat of release . . . from products which are part of
the structure of , and result in exposure within, residential buildings or business or community
structures. . . “

The above cited section of CERCLA generally limits EPA’s authority to respond to LBP inside a
structure or house as written in Section 6.6.1 of this Handbook. However as noted in Section 6.6.1 of the
Handbook, EPA has the authority to conduct response actions addressing soils contaminated by arelease
of lead-contaminated paint chips from the exterior of homes to prevent recontamination of soils that have
been remediated. In addition, Section 104(a)(4) provides an exception to the limitationsin

Section 104(a)(3).

CERCLA provides EPA with the authority to perform "removal" and "remedial" actions.
Assessments generally are considered “removal” actions and eval uate contaminants of concern, exposure
pathways, and potential receptors. The assessment process includes the review of available information,
aswell as sampling, to obtain other necessary information. The processis broad initsapplication andisa
powerful tool in evaluating environmental risks posed by asite. Removal actions can be performed on
mining and mineral processing (primary lead and other metals smelters) sites, and other sites with lead
releases to the environment, of any size. Removal actions are subject to limits on time (12 months) and
money ($2,000,000) under the statute; however, these limits are subject to exceptions.

Remedial actions are typically long-term responses performed at those sites placed on the NPL.
Remedial actions also may be performed at non-NPL sites, through administrative orders on consent
(AOCs) or consent decrees, if they are privately financed. Remedial actions are not subject to the time or
dollar limitations imposed on removal actions, but require a more detailed and formal decision process.

1.2.3 Applicable or Relevant and Appropriate Requirements (ARARS)

Under Section 121(d) of CERCLA, remedia actions must comply with substantive provisions of
federal environmental laws and more stringent, timely identified state environmental or facility siting
laws. Removal actions should comply with ARARs to the extent practicable. “Applicable” requirements
are those federal or state laws or regulations that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. “Relevant and
appropriate” requirements are not "applicable," but address problems or situations similar enough to those
at the CERCLA site that their use iswell suited to the site.
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State requirements are not considered ARARs unlessthey are identified in atimely manner and are
more stringent than federal requirements. The recently published TSCA 8403 Soil Hazard Rule, which
establishes a soil-lead hazard of 400 ppm for bare soil in play areas and 1,200 ppm for bare soil in non-
play areas of the yard, should not be treated as an ARAR. Asrecognized in the TSCA 8403 Rule, lead
contamination at levels equal to or exceeding the 400 ppm and 1,200 ppm standards may pose serious
health risks based upon a site-specific evaluation and may warrant timely response actions. However, the
soil-lead hazard levels under the TSCA 8403 Rule should not be used to modify approaches to addressing
brownfields, NPL sites, state Superfund sites, federal CERCLA removal actions and CERCLA non-NPL
facilities.

EPA has published amanual outlining potential federal ARARS that may be requirements at
Superfund sites. Published in two parts, the manual is entitled CERCLA Compliance with Other Laws
Manual, Part I, August 1988, and Part |1, August 1989, and is available at EPA libraries (EPA, 1988).

13 DEFINITION AND PURPOSE

Residential properties are defined in the Handbook as any area with high accessibility to sensitive
populations, and includes properties containing single- and multi-family dwellings, apartment complexes,
vacant lotsin residential areas, schools, day-care centers, community centers, playgrounds, parks, green
ways, and any other areas where children may be exposed to site-related contaminated media (EPA,
19964, 19973, 1998a). This document defines sensitive populations as young children (those under
7 years of age, who are most vulnerable to lead poisoning) and pregnant women. Focusis put on children
less than 7 years old because blood lead levels typically peak in this age range (EPA, 1986, 1990a; CDC,
1991). Unfortunately, this age range is aso when children are most vulnerable to adverse cognitive
effects of lead (Rodder, 1995). Pregnant women are included due to the effects of lead on the fetus
(Gayer, 1990; Graziano et a., 1990; Carbone et a., 1998). Other EPA guidance (EPA, 19953, 2001b)
and local zoning regulations should also be consulted prior to determining which properties will be
treated as residential.

L ead-contaminated residentia sites are defined, for the purposes of this document, as sites where
lead isthe primary contaminant of concernin residential soils. Generally, lead-contaminated sites contain
other metals of concern, such as cadmium and arsenic. This document, while addressing primarily lead
contamination, may also be appropriate for use in the remediation of sites contaminated by other metals.
In al cases, looking at the site history (type of lead site, depositional environment for the lead
contamination, fill activities, previous epidemiological studies, etc.) isimportant in the use of the
Handbook. Typically, the types of sites addressed by the Handbook are sites where the lead
contamination has resulted primarily from primary or secondary lead smelting, battery cracking, or



mining and milling operations. Lead paint and dust, along with other sources of lead and other toxic
metals, may also be present at these sites.

The Handbook is primarily based on a compilation of the Superfund program knowledge and
experiences, aswell as existing technical and scientific literature addressing |ead-contaminated residential
sites. The Handbook has undergone broad review by the Agency for Toxic Substances and Disease
Registry (ATSDR), the Association of State and Territorial Solid Waste Management Officials
(ASTSWMO), and national and regional EPA offices. Because the Handbook is written for use by
CERCLA program staff, there are frequent references to guidance or other documents devel oped under
the Superfund auspices. The Handbook does not supersede or modify any existing EPA guidance or
policy. This guidance does not suggest that CERCLA authorities are to be applied at all lead-
contaminated residential sites. Rather, these references are provided to the reader as resources to be
considered in developing site characterization and clean-up strategies under whatever regulatory or non-
regulatory approach is appropriate at a particular site. However, the NCP should be followed and other
applicable guidance consulted when addressing |ead-contaminated residential sites under CERCLA. The
Handbook does not address ecological risks from lead and lead sites.



2.0 COMMUNITY INVOLVEMENT

The sustainability of aresidential clean-up project in many ways is contingent upon support from
affected residents, elected officials, local public health agencies, municipal and public works staff, state
government personnel, and other stakeholders. Few sites impact more citizens of a community than large
residential clean-up projects, with many projects exceeding a thousand homes and several thousand
residents. |If the residents recognize the risks posed to their community and feel involved in the decision-
making process, they are more likely to accept the need for cleanup. House-to-house personal interaction
with residents can be useful to learn their concerns (or lack of concerns) and can also be an effective part
of educating the public regarding risks posed by the site. The project manager should issue bulletins
and/or fact sheets to help keep the community informed of site activities and should consider establishing
atoll free number for residents to contact her/him with questions about the site. Likewise, without the
support of local governments, portions, if not all, of the selected remedy may be more difficult to
implement. Many remediesrely in part on health education and institutional controls (ICs) as part of the
actions taken to protect human health, both of which may rely on the active participation of local
governments and health departments. The following sub-sections provide information on involving the
community.

2.1 EDUCATION ACTIVITIES

This section discusses how to involve the local health departments and community in the education
activities and the overall benefits and limitations of health education. Section 3 addresses health
education activities in detail.

Several studies have shown that a significant short-term reduction in blood lead concentrations can
be achieved through the education of the public on the dangers of lead exposure and on methods they can
take to limit their exposure (Kimbrough et al., 1994; Hilts et al., 1998; Schultz et al., 1999). However,
EPA does not consider health education, as the only action, to be an effective, permanent remedy for
Superfund sites (Appendix B). Often, in-home education activities have been combined with regular
house cleaning. One key to begin reduction of elevated blood lead concentrationsin childrenisto initiate
health education activities, and where appropriate, blood lead screening, as early as possible in the
process. These activities should be started as soon as elevated blood lead levels or elevated soil levels are
detected at asite. Education should be sustained throughout the project. If residual contamination, such
as encapsul ated wastes, LBP, or other such potential sources are |eft on site after completion of the
remedy, then education activities should be sustained in perpetuity.
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Generally, EPA does not directly conduct the
Integrated Exposure Uptake Biokinetic Model
(IEUBK) — Predicts blood-lead concentrations
responsibilities of the project manager isto educate (PbBs) for an individual child, or group of

the community on the risks of lead exposure and to similarly exposed children (6 monthsto

7 years old), who are exposed to lead in the
environment. More information is available

magjority of education activities. One of the

coordinate with various health agenciesin

establishing lead education programs. These from the Technical Review Workgroup for

. Lead (TRW) web site:
programs are often implemented by local health http://www.epa.gov/superfund/programs/lead/
districts that, in turn, typically coordinate with ieubk.htm

schools and other community groups working with
families and children. Initial tasks include educating the community regarding their lead exposure and
associated health risks. Typically, asignificant amount of effort will be required to explain the rationale
and procedures of the EPA risk assessment method for lead, using the Integrated Exposure Uptake
Biokinetic Model (IEUBK), and the need to collect data to estimate site-specific values for model
parameters. It is advisable to obtain input on exposure parameters specific to the community (e.g., how
often they frequent locations that are not residential). Community input into the risk assessment is not
relevant to those parameters that require site-specific studies to generate empirical data (e.g., an animal
feeding study to determine bioavailability). Often, local health officials will be unfamiliar with EPA’s
risk assessment process and will benefit from education along with the general public. The need for
community education is heightened by the subtle nature of the low-dose adverse health effects of lead,
which cannot be diagnosed in an individual because the scientific basis for cognitive impairments caused
by low to moderate exposures relies on carefully controlled comparisons of large numbers of children
exhibiting arange of blood lead levels (NRC, 1993; Needleman and Bellinger, 2001). Once the public
and local health officials are made aware of the potential risks presented by the site, specific programs,
discussed in detail in Section 3 (Health Education), can be implemented. Education and clean-up
activities should be easier to implement, more effective, and more widely accepted by the community
when the citizens understand the risks and believe that the community is at risk.

2.2 COMMUNITY ADVISORY GROUPS

Community Advisory Groups (CAGS) Community Advisory Group (CAG) — Members of the

can be invaluable in assuring the success of community make up a CAG, which serves as the focal
the project (EPA, 1995b). A supporting and point for_the exchange of information among the local

. . _ _ community, EPA, the state regulatory agency, and
active CAG, comprised of awide crosssection | other pertinent federal agencies involved in cleanup of
of the Community, has been demonstrated on the Superfund site. Additional informationis
available online:

several projects to greatly contribute to the hitp://www.epa.qov/superfund/tools/cag/index.htm

success of meeting the remedial goal.

Establishing an open dialogue with the CAG
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and understanding and addressing its concerns, leads to increased satisfaction in the community at the
completion of the project. Concurrent with the establishment of health education activities, formation of
citizens groups should be encouraged at the very onset of the project. Delay in forming the groups until
significant progress has occurred may lead to mistrust by the community, as well as delay or loss of the
valuable contributions they can make in assisting EPA.

Citizens groups should be representative of the community. Examplesinclude residents, workers,
and business owners from affected neighborhoods, as well as minority leaders, realtors, bankers or
lending ingtitution officers, school board members, health officials, elected officials, city public works
staff, local environmental group members, and other groups in the community. Additionally, the project
manager should coordinate with other federal and state agencies to attend citizen group meetings.
Relevant agencies may include the ATSDR, HUD, and state health and environmental departments.

Citizens groups can create a feeling of ownership that facilitates the long-term success of the
remedy. They can contribute significantly to education activities in numerous ways. A few examples of
the successful programs and activities accomplished by citizens groups at sites include: general education
and awareness of the segment of the community they individually represent; creating site-specific
education material such as coloring/story books; hosting health fairs; creating health education programs
for local school districts; establishing lead poisoning prevention merit badges for girl and boy scout
organizations; devel oping instructional videos; and establishing pre- and post-natal education programs at
local hospitals.

2.3 EPA’STECHNICAL ASSISTANCE GRANT PROGRAM

EPA provides assistance grants to communities to help citizens understand site-rel ated information.
By regulation, EPA must inform communities about the availability of Technical Assistance Grants
(TAGs) and assist them in applying for these grants (EPA, 1992). EPA also informs citizens about
obtaining assistance through other programs such as the university-based Technical Outreach Services for
Communities program and the Department of Defense's Technical Assistance for Public Participation
(TAPP) program.

Under the TAG program, initial grants of up to $50,000 are available to qualified groups affected
by aresponse action. Additional funding is available for unusually large or complex sites. A group
applying for a TAG need not be incorporated as a non-profit organization at the time it submitsits
application, but must incorporate as a non-profit organization before EPA can award the grant.
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The group must contribute 20 percent of the total project costs to be supported by the TAG grant.
This requirement can be met in a number of ways, including with cash, donated supplies, and volunteered
services. TAG groups must prepare a budget and work plan for using the funds. There may be only one
TAG award per NPL site. If more than one group applies for the same TAG, they are encouraged to form
acoalition to apply for the grant.

TAGs are used to hire atechnical advisor, who is an independent expert who can review site-related
documents, interpret them, and explain technical or health-related information to community members. A
TAG advisor will often make site visits to gain a better understanding of the clean-up activities. A
technical advisor can also help communicate the community’s concernsto EPA. TAG funds may not be
used to generate new data (e.g., to conduct additional sampling) or for lawsuits or other legal actions. For
further information on TAGs, see the recently revised TAG regulation (EPA, 2000b), which is available
from the EPA TAG web site.

24 INFORMATIONAL MEETINGS

Asimportant as the health education activities and the establishment of citizens groups are, the
project manager should consider holding frequent public meetings to inform the community of current
and planned EPA activities and to collect feedback and concerns from citizens. If a CAG has been
formed at the site, meetings with the group should be frequent and open to the general public. Itis
recommended that in the early phases of the project, information sessions should be held at least monthly.
Once the community becomes aware of the site risks, current site activities, and becomes relatively
involved in the process, the frequency of the meetings can be reduced. However, it is recommended that
public informational meetings, separate from the citizens task force meetings, be conducted at least once
every six months. This frequency can help ensure that the public stays informed of site progress and has
an opportunity to provide meaningful input to the process.

In addition to the meetings pursuant to CERCLA (e.g., prior to release of the Record of Decision)
meetings are helpful at the following pointsin the process: (1) before sampling is conducted, to explain
the reason that lead contamination is suspected, how residents can reduce exposure as a safety precaution
while awaiting sampling results, and the overall goals of the project (e.g., if the goal of the project isto
reduce exposure by remediating only surface soils and therefore the sampling is designed to evaluate only
surface soils, the issue of 1Csfor any contaminated soils remaining at depth should be discussed with the
property owners early in the process); (2) after sasmpling is conducted, to explain results, reiterate how
residents can reduce exposure (if results show elevated levels), explain plans and the schedule for
conducting remediation, discuss plans for re-landscaping the property, and discuss what sort of |Cs may
be appropriate; and (3) after remediation is completed, to explain what was done, provide documentation
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of the results of the remediation, discuss any problems with the landscaping, and discuss any applicable
ICs.

2.5 COMMUNITY INVOLVEMENT SPECIALIST/COORDINATOR

When the siteis large and cleanup is expected
to last several years, consideration should be given to

housing afull time community involvement Community Involvement Specialist/
specialist/coordinator (CIS/CIC) at the site. The Coordinator - 1S the primary pol nt of cor_ltact
_ for acommunity and a Community Advisory
roles of the CIS/CIC are (1) to coordinate Group (CAG), if one was formed for the site.
community involvement activities, and (2) to be He or she answers questions and provides

other assistance directly as well as seesthat a
CAG's concerns and other issues are
information and answer questions concerning site transmitted to other Regional Office staff who

activities. The CIS/CIC should be intimately can help.
familiar with all activities at the site, aswell as the

readily accessible to the public to provide

documented health risks, and should maintain an office with business hours convenient to the public.
Additionally, the CIS/CIC can use information gained from their constant contact with the local
community to brief project staff on issues important to the successful remediation of the site.



14

3.0 HEALTH EDUCATION

Health education provides information to the public about the risks associated with exposure to
contamination and, in turn, how to reduce the exposures. Health education may be considered one of
many tools the project manager can use at lead-contaminated sites to reduce exposure to humans.

3.1 APPROPRIATE USESFOR HEALTH EDUCATION

Health education is an informational device and thistype of instrument is largely unenforceable.
Furthermore, health education has not been demonstrated to be effective over the longer term. Health
education may be effective when combined with other measures as an overall remedy for asite. Health
education is not a stand-alone remedy. EPA’s policy isthat health education is only appropriate as a
supplemental component of the permanent, health protective remedy selected at a contaminated lead site.

For these reasons, EPA advocates that health education be layered or implemented in series with
ICs and engineered remedies. Layering means using different types of |Cs and engineered remedies at
the same time to enhance the protectiveness of the remedy. Using ICsin seriesisthe use of ICs at
different points in the investigation and remediation process to ensure the short- and long-term protection
of human health and the environment.

3.2 PLANNING FOR HEALTH EDUCATION

Generally, the specific goals of the health education program should be described in a site-specific
decision document. A plan that clearly defines the goals and how they should be achieved is also more
likely to succeed. Health education at large lead sites may have a performance period of several years
and cost hundreds of thousands of dollars. For these large projects, a clearly defined health education
program is even more important.

An early step in any health education planning process includes conducting a community profile
and assessing the educational needs of the community. A comprehensive health education program for a
typical large lead site would normally attempt to focus on reaching the general public, with special
emphasis on schools and other groups involved with young children. Also, it isimportant to coordinate
with city, county, and other local governmental entities. The most important target population, though, is
parents, particularly young parents, and parents with a child whose blood lead tested high. Other means
of targeted education may include those homes with children that have high dust lead concentrations or
lead loadings, which have been shown to be highly predictive of homes where a child islikely to have an
elevated blood lead level during the summer peak (EPA, 1996b; von Lindern and Spalinger, 2001).
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The response plan should describe what actions and activities are necessary to reach the
community-at-large and the targeted groups. It isvery important to consider that there are costs
associated with the devel opment, implementation, and follow up of health education and that these factors
should be thoroughly understood and estimated. Other key pointsto consider are that the responsibilities
for conducting this work should be clear and agreements should be made in writing in the planning stages
of site response process.

3.3 EVALUATION OF HEALTH EDUCATION ACTIVITIES

It is important to monitor the effectiveness of health education projects that have been implemented
at lead-contaminated sites. Many sites may include health education activities as a magjor component of
the remedy, especially in the early phases of the cleanup. Failure to establish the education part of the
remedy may trigger reconsideration and imposition of additional requirements, or more extensive and
costly clean-up efforts.

The project manager should monitor the organization(s) performing the educational activities for
proper implementation of the health education program and assess the effectiveness of the program.
Project managers should ensure that the objectives of the program are being met to protect children’s
health. If health education isincluded as part of the final remedy, it should be carefully scrutinized
during the Five-Y ear Review process.

34 AGENCY FOR TOXIC SUBSTANCESAND DISEASE REGISTRY (ATSDR)
INVOLVEMENT

Health education is often implemented through grants from ATSDR to its partnersin state health
departments or directly through agreements with local health departments. When health education is
specified asamajor part of EPA’s clean-up activities, strong consideration should be given to
establishing an interagency agreement with ATSDR to assist in funding the required activities. ATSDR
as afederal health agency iswell positioned in terms of health education resources to administer such
grants. ATSDR can provide expertise not only with the CAGs but also with public health assessments,
health consultations, and health surveillance. An emphasis should be placed on developing the
collaborative partnerships between EPA, ATSDR, and other federal, state, and local health departments
for health education activities at contaminated lead sites.

Health education at lead sites is often accompanied with blood lead screening. Centers for Disease
Control and Prevention (CDC) has issued guidelines for increasing intensity of health intervention
activities based on blood lead test results (CDC, 1991). Increased collaboration among the involved
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agenciesis important to properly implement a health education/blood lead screening project.
Additionally, ATSDR and many state and local health departments have ongoing lead screening and
health education programs. Information from targeted screening is valuable for (1) targeting follow-up
education to individual families with children identified with elevated blood lead levels; (2) determining
the areal and demographic extent of the problem; and (3) effectively evaluating the impact of health
education.

3.5 OUTREACH

EPA has had success in health education activities at severa sites because the programs were
tailored specifically for the site by the site team (i.e., project manager, toxicologist, on-scene coordinator,
CIS/CIC, etc.). These programs have included significant amounts of outreach activitiesin the
communities. The success of any health education program generally can be attributed to the amount of
community outreach that is conducted at the site. Asdiscussed in Section 2, the outreach can consist of a
wide variety of activities. A few examplesinclude the following: site specific coloring books distributed
to the parents of young children, scouting merit badges on lead-poisoning prevention, school curriculums
developed to inform student of the hazards of |ead and good hygiene, health and environmental fairs
conducted in the community, and blood lead testing events held at community celebrations. Consultation
with local health officials and community groups can provide numerous ideas for outreach, which can be
incorporated into specific programs to best meet the needs of the community. Typically, the local health
officials should lead the outreach efforts. Funding should be provided by EPA when other funds, such as
from ATSDR, are unavailable to support the outreach activities.
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4.0 SITE CHARACTERIZATION

EPA has reviewed various sampling designs historically employed at |ead-contaminated residential
sites and assessed the ahility of these sampling designs to meet risk assessment needs and support the
development of clean-up levels. Over a 20-year period, severa large arealead sites (e.g., Bunker Hill,
Shoshone County, Idaho; Joplin, Missouri; NL Industries/Taracorp-Granite City, Illinois; Tar Creek,
Ottawa County, Oklahoma) have used a variety of sampling techniques to characterize residential
properties. Additionally, many different approaches to applying selected clean-up levels have been taken.
As stated, this document was devel oped to promote consistent procedures, criteriaand goalsin the
investigation and clean-up activities at Superfund lead-contaminated residential sites. However, alevel of
flexibility is needed to best respond to different site conditions, communities, and uncertainties.

The overall goals of the sampling effort are to estimate an average soil lead concentration for risk
assessment purposes and to provide information to determine the scope of any required clean-up actions.
This information can also be used for public education and intervention. The sampling designs discussed
in this section are intended to provide, within one sampling effort, the necessary datafor all phases of a
clean-up project so that residents are not inconvenienced by repeated sampling of the same property.
Project managers should carefully choose the sampling points needed to estimate the average lead
concentration in a cost-effective manner. Some uncertainty is acceptable to reduce the overall cost of
sampling at large lead sites. The selection of sample locations within areas with potential for exposure
has been the subject of recent articles which describe methods to manage decision uncertainty by
bal ancing sampling and clean-up costs (Englund & Heravi, 1994; Crumbling et al., 2001). Table C-1
(Appendix C) lists contacts within the agency who can provide assistance in various aspects of sample
planning and design, and also lists software that may be used for sample planning and decision support.

Section 4.0 discusses: (1) delineating the contamination zones; (2) residential property sampling
locations; (3) sampling method; (4) sampling requirements for backfill material and excavated soil for
off-site disposal.

4.1 CONTAMINANT ZONE DELINEATION

Historical information on site operations and use is crucial for the design of sampling plansthat are
intended to delineate contaminant zone(s), and for the interpretation of data generated from the sampling
effort. In addition to gathering data on the nature of the source of contamination, information should be
gathered to identify areas where soils may have been moved or where fill or topsoil may have been
placed. Guidance on how to gather historical site datais available (EPA, 2001f, 2001g). Sitesthat have
been contaminated primarily by airborne-derived lead, such as smelter areas, can initially be sampledin a
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grid pattern. Thiswill usually allow concentration contours to be defined across the community and to
establish the extent of horizontal contamination for cleanup and costing purposes. If grid sampling is
used for initial characterization to define the horizontal extent of contamination, follow-up sampling of
each yard located within the identified clean-up zone should be used to characterize each individual
property for clean-up requirements. For other sites where the variability is expected to be higher, such as
mining sites with discrete individual tailings piles located throughout the area, delineating the
contaminant zones by establishing concentration contours will be more uncertain and consideration
should be given to sampling every home in the potentially affected area, moving laterally away from the
source until clean areas of the community have been identified.

Delineating the zone of contamination generally amounts to distinguishing soil with “background”
lead concentration from soil that has been impacted by site-related activities. There are basically two
types of background: naturally occurring and anthropogenic (see insert for definitions) (EPA, 1989,
1995¢, 2002). EPA guidance defines background for inorganics as “ ...the concentration of inorganics
found in soils or sediments surrounding a waste site, but which are not influenced by site activities or
releases’ (EPA, 1995c). Natural background concentrations of lead vary widely with the local geology,
and can be as high as 250 ppm or more in mining areas (SRC, 1999). Local background concentrations,
which include natural and non-site-
related anthropogenic sources (e.g.,

historic automobile emissions) can Types of Background

be substantially higher. Background | o rally occurring: ambient concentrations of lead present in

samples should be collected from the environment that have not been influenced by humans

areas near the site that are not . . .
anthropogenic: lead concentrations that are present in the

influenced by site contamination, environment due to human-made, non-site sources (e.g.,
but that have the same basic automobile exhaust)

characteristics (e.g., soil type, land
use).

Statistical approaches to delineating contaminant zones are useful for some sites. In these cases, the
project manager should consult with a statistician to design an efficient sampling plan. The Agency is
devel oping guidance on characterizing background chemicalsin soil that includes statistical methods for
delineating contaminated areas (EPA, 2001i). Geostatisticsiswidely recognized for offering graphical
methods that are ideally suited for delineating contaminant zones (Gilbert and Simpson, 1983; Flatman
and Yfantis, 1984; Journel, 1984; Englund and Heravi, 1994; Goovaerts, 1997). Geostatistics also
provides powerful methods for detecting contaminated areas from background when sample locations
have not been randomly selected (e.g., Quimby, 1986; Borgman and Quimby, 1996), for sampling plan
design (e.g., Flatman and Y fantis, 1984; Borgman et a., 1996), and for aiding in the design of remedial
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responses (e.g., Ryti, 1993). For smaller sites, rigorous statistical analyses may be unnecessary because
site-related and non-site-related contamination clearly differ. For these sites, the sampling plan should
focus on establishing areliable representation of the extent (in two or three dimensions) of a contaminated
area (EPA, 1989) .

4.2 RESIDENTIAL PROPERTIES

For the purposes of this document, aresidential property includes properties that contain single and
multi-family dwellings, apartment complexes, vacant lots in residential areas, schools, day-care centers,
playgrounds, parks, and green ways (EPA, 1996a, 1997a). In al cases, historical site information (type of
lead site, fill activities, previous epidemiological studies, etc.) isimportant in the application of this
Handbook.

Rationale for collecting yard soil samples and water samples on aresidential property is provided in
Table 4-1. The collection of other types of media are important to determine overall risk, however
CERCLA has limited authority to address these media (e.g., interior paint, dust, and potable water).

4.2.1 Sampling Access

Prior to conducting any sampling or clean-up activities at aresidential property, access must be
obtained from the property owner; access obtained from tenants or rentersis not sufficient. It is essentia
to begin access procurement as early as possible in the remedial processto avoid potentially lengthy
delays. It isrecommended that access be obtained by going door-to-door. If residents are not home, a
blank access agreement with instructions for signature and submission to EPA, along with relevant
contact information should be left at the residence (but not in the mailbox). Examples of access
agreements are presented in Appendix D, pages D-2 and D-3. If possible, access for remediation should
be obtained at the same time access for sampling is sought. Examples of combined sampling/remediation
access agreements are included on pages D-4 and D-5 of Appendix D. Combining sampling and clean-up
access will avoid potentially lengthy delays. Additionally, access should be obtained for any interior dust
sampling and/or cleaning that will be performed at the residence (Section 6.6.2). Sample access
agreements for dust cleanup are presented in Appendix E.
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Table4-1.
Rationale for Sampling Residential Properties

Sample
Location Rationale for Sample Collection

Residential Residential soil may present a direct exposure pathway to persons working, playing, or conducting

yard soils other recreational activities on the property. Soil samples should be collected and quantitatively
analyzed to estimate |ead concentrations. Residential soils may also present an indirect exposure
pathway via house dust exposure (see below).

Gravel Fine-grained driveway material may present a direct exposure pathway to persons working or

driveways engaged in recreationa activities on driveways. Soil samples should be collected and
quantitatively analyzed to estimate |ead concentrations. Gravel driveways with elevated soil
concentrations may also contribute to the transport of contaminants throughout the community.

Drip zones | Rooftops may collect fine-grained sediments that contain high concentrations of lead. Inyard

and soils areas where downspouts discharge during a storm event, the fine-grained material washed from a

below roof roof may accumulate and result in alocalized increase in soil lead concentrations. Soil samples

gutter should be collected and quantitatively analyzed to estimate lead concentrations. Drip zone areas

downspouts | may also contain LBP influences and are important to characterize for health intervention
purposes, as drip zones are often used as play areas.

Soilsin play | Play areasoils may present a direct exposure pathway to children under the age of seven. Soil

areas samples should be collected and quantitatively analyzed to estimate lead concentrations.

Garden soils | Garden soils may present a direct exposure pathway to persons who actively maintain a garden.
Soil samples should be collected and quantitatively analyzed to estimate lead concentrations.

Interior lead | Lead in household dust may be a significant contributor to elevated blood lead levels, especialy in

dust younger children. Dust samples should be collected and quantitatively analyzed to estimate lead
concentrations. Lead-contaminated interior dust can be derived from multiple sources; dust mat
samples and speciation can be used to identify lead sources.

Lead-based | Deteriorating LBP may contribute lead to household dust, which can be a significant source of

paint lead exposure, particularly for young children. If elevated concentrations of lead are found in
interior dust, samples of interior paint should be collected and quantitatively analyzed to estimate
lead concentrations. Exterior LBP may contribute to the recontamination of remediated properties.
Samples of exterior LBP should be collected and quantitatively analyzed to estimate lead
concentrations.

First runand [ Groundwater and surface water near the site may contain elevated lead concentrations. Some

purged tap residences located within the site may use local groundwater or nearby surface water as a source

water of drinking, cooking, bathing, or irrigation water. The water may represent a direct exposure or
ingestion pathway. Samples of both water standing in the pipes (first run sample) and water
discharged after the system has been flushed (purged sample) should be collected and
quantitatively analyzed to estimate lead concentrations. These results can also be used to help
determine if the drinking water is contaminated with site-related contamination (exceedancein
purged), or to determine if there is lead in the home's plumbing (exceedance in first run), or both,
which may be used for remediation or intervention purposes, respectively.

Crawl Crawl space sampling is recommended if the crawl space is accessible to children or pets. At

Spaces some sites (e.g., Bunker Hill) this has been found to be a significant pathway (IDHW, 2000;
TerraGraphics, 2000). Even when spaces are too small for children, pets have been found to
access these spaces and move significant amounts of fine dust containing elevated lead levels into
the child’ s bedroom (e.g., where a pet may sleep on the child’s bed at night). Information on
concentrations of lead beneath the structure may be used to document the need to preclude access
or take other remedial measures.

Other areas | During field work, other potential sources of lead contamination may be identified. If the sources

appear to represent a potential exposure pathway to occupants of a residence, sampling may be
recommended. Other areas should be evaluated on a case-by-case basis and could include
sediment, surface water, or secondary play areas. |f deemed appropriate, samples should be
collected and quantitatively analyzed to estimate |ead concentrations.
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4.2.2 Residential Yards

It is recommended that when sampling residential lots with atotal surface arealess than
5,000 square feet (atypical urban lot size), five-point composite samples should, at a minimum, be
collected from each of the following locations: the front yard, the back yard, and the side yard (if the size
of the latter is substantial). The front, back, and side (if needed) yard composites should be equally
spaced within the respective portion of the yard, and should be outside of the drip zone and away from
influences of any other painted surfaces (Figures 4-1aand 4-1b). Composites should consist of aliquots

collected from the same depth interval.

( Sample aliquots

. .

Front

Yard / i 5/ Back
© Yard

Residence

@ |

o o | o o

L

Figure 4-1la. Recommended minimum soil sampling in yardslessthan or equal to

5,000 sgquar e feet with small sideyard. Five point composite samples should be collected
from each of the front and back yards. Four point composites should be collected from the
drip zone; each aliquot should generally be collected from the midpoint along each side of the
residence. Aliquots for asingle composite sample should be collected from the same depth
interval. Soil samples should also be collected from distinct play areas and gardens if they
are present, as well as unpaved driveways and minimal use areas such as areas under porches
and crawl spaces. The locations of the aliquots should be equally spaced within the area of
the yard the composite is collected from. The figureillustrates one possible arrangement of
the sample aliquots. Please refer to Section 4.2.2 for further explanation.

@
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Five-point composite sample
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Figure 4-1b. Recommended minimum soil sampling in yardslessthan or equal to
5,000 squar e feet with substantial side yard. Five point composite samples should be
collected from each of the front, back, and side yards, along with other areas as described in
Figure 4-1a. Thelocations of the aliquots should be equally spaced within the area of the
yard the composite is collected from. The figure illustrates one possible arrangement of the
sample aliguots Aliquots for a single composite sample should be collected from the same
depth interval. Please refer to Section 4.2.2 for further explanation.

For residential lots with atotal surface area greater than 5,000 square feet, it is advisable that the
property be divided into four quadrants of roughly equal surface area. The two quadrantsin the front
yard should encompass one half of the side yard; likewise for the two quadrants in the back yard. One
five-point composite of aliquots collected at equal spacing and from the same depth interval should be
obtained from each quadrant. Each aliquot should be collected away from influences of the drip zone and

any other painted surfaces (Figure 4-2).

Properties over one acre in size should be divided into 1/4 acre sections. One five-point composite
sample should be collected from each section. For large properties, consideration should be given to
whether elevated concentrations trigger partial removal of soils or access restriction (see Section 6.5).
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Figure 4-2. Recommended minimum soil samplingin yards greater than 5,000 square
feet. Five point composite samples should be collected from each of the four quadrants as
indicated above. The locations of the aliguots should be equally spaced within each of the
quadrants. Thefigure illustrates one possible arrangement of the sample aliquots. Four point
composites should be collected from the drip zone; each aliquot should generally be collected
from the midpoint along each side of the residence. Aliquots for a single composite sample
should be collected from the same depth interval. Additional samples should be collected
from distinct play areas and gardens if they are present, as well as unpaved driveways and
minimal use areas such as areas under porches and crawl spaces. Please refer to Section 4.2.2
for further explanation.

4.2.3 Drip Zones

L ead-contaminated soils are frequently found within the drip zone of houses. It is recommended
that afour-point composite sample be collected from the drip zone of each residential property
(Figures 4-1a, 4-1b, and 4-2). The composite sample (taken from any size lot) should consist of a
minimum of four aliquots collected between 6 and 30 inches from the exterior walls of the house. Each
aliquot should generally be collected from the midpoint of each side of the house. Collection of
additional aliquots should be considered if other factors exist, such as bare spots, distinct differencesin
the house exterior, and areas where runoff collects. Rooftops may collect fine-grained sediments that
contain high concentrations of lead. In yard areas where downspouts discharge during a storm event, the
fine-grained material washed from aroof may accumulate and result in alocalized increase in soil lead
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concentrations. Samples of the soil from the downspout discharge area should also be sampled if present.

4.2.4 Play Areas, Gardens, and Driveways

Distinct play areas and gardens, if present, should generally be sampled separately as discrete areas
of theyard. At some sites, collection of aright-of-way/easement composite may also be appropriate, such
as residential areas with unpaved streets and aleys. Paved surfaces such as asphalt/concrete driveways,
patios, alleys, and parking lots should, in most cases, not be sampled. Samples should also be collected in
other |ocations depending upon the potential for exposure or recontamination, for example, under porches
and craw! spaces and areas with incomplete barriers such as gravel driveways.

425 Potable Water, L ead-Based Paint and Interior Dust

Drinking water supply samples should be collected to determine if exposure to lead in drinking
water isoccurring. First-run and purged samples of potable water should be collected to differentiate site-
related sources of lead from lead derived from plumbing that is located within the residence. CERCLA
authority for remedial action may be limited with regard to |ead derived from plumbing that is located
within the residence.

Deteriorating LBP may contribute lead to household dust. If elevated concentrations of lead are
found in interior dust, samples of interior paint should be collected. Exterior LBP may contribute to the
recontamination of remediated properties (Section 6.7). Samples of exterior LBP should be collected and
analyzed to estimate lead concentrations. Lead in household dust may be a significant contributor to
elevated blood lead levels, especially in younger children. Lead-contaminated interior dust can be
derived from multiple sources; dust mat samples and speciation can be used to identify lead sources. Dust
samples should be collected and analyzed to estimate its potential contribution to lead exposure.
Guidance on LBP and dust sampling is available from HUD (HUD, 1995).

426 Backfill and Waste Sail

Backfill soil should be sampled to ensure that uncontaminated material is being placed on the site.
Thelist of analytes and the frequency of sampling should be based on site-specific factors including the
location of the source for the backfill material relative to potential sources of contamination, the geology
of the borrow area, and the heterogeneity of the material. For example, on the Bunker Hill Superfund
Site, four-point composite samples were collected for each 200 yd® of soil (TerraGraphics, 19974).
Gravel for driveway backfill was also sampled every 200 yd® (TerraGraphics, 1997b). Samples of
excavated soil should be analyzed by the toxicity characteristic leaching procedure (TCL P) method to
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determine the appropriate method of disposal. The frequency required for TCLP sampling should be
based on the heterogeneity of the lead and other contaminant(s), if any, on the site.

4.3 SAMPLING METHOD AND ANALYSIS

4.3.1 Sample Collection

Composite samples should consist of discrete aliquots of equal amounts of soil. The soil from each
aliquot should be collected into one clean container, such as a stainless steel bowl or plastic bag, and
thoroughly mixed. After mixing, the sample can then be analyzed by X-Ray Fluorescence (XRF) (see
Section 4.3.4) or sent to the laboratory. Remaining sample volume can then be disposed in the general
location from where it was collected, or archived, depending on the requirements of the project. In some
cases, materia other than grass and/or soil will be encountered at a sample location, e.g., wood chips and
sand are often found in recreational areas of day-care and school playgrounds. Samples of the soil below
the cover material should be collected.

The use of adynamic sampling and analysis strategy should be considered (EPA, 2001d). A
dynamic sampling and analysis strategy takes full advantage of the real-time that data field analytical
methods provide, which can limit the sampling effort and minimize cost (EPA, 2001d). This document
suggests the use of field portable X-Ray Fluorescence (FP-XRF) analysis.

4.3.2 Sample Depth

The following sampling design is based on the assumption that removal of surficial contaminated
soils and placement of a cover of clean soil will be protective of human health and the environment (see
Section 4.0). Furthermore, the sampling design outlined below is based on the assumption that a
minimum of 12 inch soil cover is adequate.

Initial sampling for lead contamination in residential soils should be conducted to a depth of at least
18 inches, but does not need to exceed 24 inches to define the vertical extent of contamination for clean-
up purposes. Composite samples should be collected at 6 inch depth intervals, i.e., 0-6 inches,
6-12 inches, 12-18 inches, and 18-24 inches. Additional sampling may be required at lead sitesin cold
weather regions when contamination is associated with coarse grained material. Stone-sized material,
such as tailings and crushed battery casings, will, over time, migrate upward through the soil via
freeze/thaw effects. At such sites, composite sampling should be conducted at 6 inch intervalsto the
approximate maximum frost depth for the region. In al cases, composites should consist of aliquots
collected from the same depth interval.
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In site-specific situations, deeper sampling may be conducted to determine the total vertical extent
of contamination for groundwater issues or ICs, and to determine if complete removal of contaminated
soil is possible. Depth sampling should be conducted until the vertical extent of contamination has been
adequately defined, but does not need to be conducted on every property.

In addition to the composite samples collected to define the vertical extent of contamination, five-
point composite surface soil samples should be collected from 0 to 1 inch for human health risk
assessment purposes (EPA, 1989, 1996¢). The samples should be collected using the procedure described
in Section 4.3.1. These surface soil samples should be collected from every property within the identified
zone of contamination; however, after collecting a statistically valid number of both 0-1" and
1-6" samples, the project manager may want to compare both sample horizons (e.g., paired-sample t-test;
Wilcoxon Rank Sum test) (Gilbert, 1987; Snedecor and Cochran, 1989) to determine if the 0—1" depth
can be eliminated (i.e., sample from 0-6"), to further decrease sampling costs. This may be particularly
useful at mine waste sites where contamination often extends to depth or at sites where |ead-contaminated
soil has been used as fill materia; in such cases, the lead concentration may increase with depth.
Conversely, the 0—1" horizon may be far more contaminated than the 1-6" at smelter sites, making
individual horizon sampling crucial to remedial decision-making.

Coallection of samples from specified depth intervals serves two primary purposes: risk assessment
and remedia decision-making. With respect to risk assessment, the top inch of soil best represents
current exposure to contaminants (EPA, 1989, 1996¢) and is the source of data used in the [IEUBK model
to represent exposure from soil. The various depth intervals are used in remedial decision-making to
determineif aresidential yard requires cleanup by evaluating if any of the horizons exceed the site-
specific action level. The lower soil horizons represent possible future exposures, such as homeowner
projects, children’s play areas, and other home activities that periodically go beneath the top inch of
vegetation/soil (EPA, 1989). All soil horizons should be used for clean-up decision-making. The 6 inch
depth intervals recommended in this document are based on the performance that may be reasonably
expected of operators of small equipment working in relatively small spaces around homes. Specifically,
a“bobcat” is most efficiently used for soil removal on a property if the soil isremoved in 6 inch intervals,
rather than in smaller increments, which would be far more difficult to achieve in a consistent or cost-
effective manner. This approach has been developed to ensure aresidential yard is cleaned up if it poses
an immediate or long-term risk to human health in a manner that relates the sampling methodol ogy
closely to reasonable and cost-effective construction equipment performance.

A secondary goal of the sample collection effort is to facilitate the implementation of ICsfor sites
where contamination at depth is|eft in place.
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4.3.3  SamplePreparation

Residentia soil lead samples should represent the exposure potential of young children who are most
vulnerable to adverse effects of exposure. Children inadvertently ingest lead in soil and dust that adheres
to their hands (Succop et a., 1998). The smaller particles are more representative of this type of exposure
(Duggan et al., 1985; Kissdl et al., 1996; Mielke et al., 1997). Additionally, smaller particles are
preferentially brought into the home. Sieving is conducted to better represent the soil fraction that is
ingested by the typical child. Sieving has also been used in soil ingestion and bioavailability studies
(Cdabrese et al., 1996; Casteel et al., 1997; Stanek et al., 1999). Samples collected from al depth
intervals should be sieved. Samples should not be ground prior to sieving, as this changes the physical
structure of the soil and may bias the analytical results. To reduce sampling costs, it may be desirable to
develop a correlation between sieved and unsieved data, to eliminate the need to sieve all samples. The
correlation can be used to predict sieved results from

unsieved samples. The EPA Technical Review

. . Technical Review Workgroup (TRW) — The
Wor.kgroup (TRW_) and American SO_C| ety for . TRW is an interoffice workgroup that consists
Testing and Materials (ASTM) haveissued guidance | of key scientific experts from various EPA

on sieving (ASTM, 1998; EPA, 2000c). The EPA regions, labs, and headquarters that supports
and promotes consistent application of the

TRW guidance addresses appropriate sieve size (No. best sciencein the field of lead (Pb) risk
60) and amethod for predicting the concentration in assessment at contaminated sites nationwide.

the fine fraction using concentrations measured in

unsieved samples.

The presence of paint chipsin asoil sample can represent alarge proportion of the total lead
concentration that is measured. On thisissue, the Handbook directs the reader to existing HUD guidance,
which states “If paint chips are present in the soil, they should be included as part of the sample.
However, there should be no special attempt to over-sample paint chips. The laboratory should be
instructed to disaggregate (‘ break up’) paint chips by forcing them through a sieve in the laboratory.
Although paint chips should not be oversampled, they should not be excluded from the soil sample, since
they are part of the soil matrix.” (HUD, 1995). The TRW website should be checked periodically for
additional sampling guidance.

434  Sample Analysis

EPA’s experience in sample analyses at large residential contamination sites (with several thousand
homes on a site) shows that both FP-XRF or fixed-site |aboratory analyses (acid digestion/Inductively
Coupled Spectroscopy) provide reliable information (EPA, 1996d, 1998b, 2001c, 2001d; Crumbling et
al., 2001). The objective of using a FP-XRF isto predict Contract Laboratory Program (CLP) values with
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less expensive real-time data. A sufficient amount of data should be collected to develop a site-specific
relationship (i.e., correlation) between FP-XRF and CLP lab data.

The comparison should consider sample preparation (drying and sieving) and analytical methods.
Typically, alarge number of laboratory confirmation samples should be analyzed at the beginning of the
project to estimate the correlation between the FP-XRF and the CLP results and the FP-XRF precision
and accuracy. Additional confirmatory samples should then be analyzed at key decision points when the
FP-XRF results are close to action levels or when the reliability of the FP-XRF unit isin question (EPA,
2001d). For example, initial sample analyses using an FP-XRF instrument could include 20 percent
laboratory confirmatory samples to assess the accuracy and precision of the FP-XRF. Once the accuracy
and precision of the FP-X RF results have been determined (and assuming they satisfy the requirements of
the project), the number of laboratory confirmatory samples could be reduced (e.g., to 5 percent).
Additional information on analyzing soil (and other media) in the field with FP-XRF is available on the
EPA web site: http://www.epa.gov/superfund/programs/dfal (EPA, 2001€).

Proper calibration of the FP-XRF unit is important to obtaining reliable results (EPA, 1996d).
Correlation between the FP-XRF and laboratory analyses is best achieved with small sample volume.
Laboratory confirmatory samples should be collected in the specimen cup available from the FP-XRF
manufacturer. The sampleisfirst analyzed with the FP-XRF and then sent to the laboratory for wet
chemistry analysis. Soil moisture can introduce error in FP-XRF results to varying degrees, depending on
the instrument being used (EPA, 1996d). The correlation between the FP-X RF measurements on dried
and undried samples should be estimated. The correlation analysis should then be used to establish a
cutoff or ‘soil moisture ceiling’. The ‘soil moisture ceiling’ represents the maximum moisture content at
which useful results (i.e., of sufficient precision and accuracy) can be obtained with the FP-XRF. Field
portabl e instruments capable of measuring moisture content are available and should be used to compare
sample moisture content to the ‘ soil moisture ceiling’. Samples with moisture contents greater than the
“soil moisture ceiling’ should be dried prior to analysis with the FP-XRF.
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5.0 CLEAN-UPLEVEL SELECTION

Generally, the approach to human health risk assessment for lead differs from that of other metals
and contaminants. Typically, risks from lead exposures are estimated from long-term exposures, although
elevated blood lead concentrations also result from short-term exposures (CDC, 1991). EPA has
developed the IEUBK model to predict blood lead (PbB) concentrations in children exposed to lead. The
model considers severa different media through which children can be exposed to lead.

EPA and the CDC have determined that childhood PbB concentrations at or above 10 micrograms
of lead per deciliter of blood (- g Pb/dL) present risks to children's health (CDC, 1991). Accordingly,
EPA seeksto limit the risk that children will have Pb concentrations above 10 -g Pb/dL. The IEUBK
model predicts the geometric mean PbB for a child exposed to lead in various media (or a group of
similarly exposed children). The model also calculates the probability that the child’s PbB exceeds 10 - g
Po/dL (P,,). Preliminary remediation goals (PRGS) generally are determined with the model by adjusting
the soil concentration term until the P, is below 5%. Final clean-up level selection for Superfund sites
generally is based on the IEUBK model results and the nine criteria analysis per the National
Contingency Plan (NCP) (EPA, 1990b), which includes an analysis of ARARs. More information on the
IEUBK model is available from the EPA TRW web site.

Typicaly at large lead sites, early actions taken to mitigate the identified site risks consist of time-
critical removal actions (TCRAS), most often taken as an interim action. These actions are usually
followed by long-term remedial actions. The following sections describe the different approaches that
should be used for prioritizing response actions and selecting clean-up levels for both early (interim) and
long-term (permanent) response actions.

5.1 PRIORITIZING RESPONSE ACTIONS

For early, interim actions, atiered approach should be used for prioritizing clean-up actions. A
tiered-response approach is recommended when sufficient resources are not available to fully address lead
risks. The size and complexity of many lead sites often requires implementation of response actions over
an extended period of time; therefore, it is often necessary to implement interim clean-up actions to
manage short-term health risk concerns while response actions to address long-term risk are planned and
implemented. Early removal actions at residential lead sites should contribute to the performance of the
long-term permanent remedy .

Thetiered approach is depicted in Figure 5-1. Figure 5-1 is aflowchart that provides a roadmap of
the recommended clean-up process for |ead-contaminated residential sites. An overview to the clean-up
process is provided in Figure 1-1. Thefirst page of Figure 5-1 provides a more detailed overview; the
subsequent pages provide additional details of the process.
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The concentrations that are used to define tiers should not be confused with clean-up numbers,
which are based on the PRG determined with the IEUBK model and an analysis that includes the nine
criterialisted in the NCP (EPA, 1990b). The 1,200 ppm concentration is not an action level for TCRAS,
but is intended to provide an alternative to running the IEUBK modd if the project manager believes the
site poses an urgent threat (EPA, 1997b, 1997¢). Certainly, a TCRA could be justified above or below
this concentration depending on the conditions at the site. Thetiers, for the purposes of this guidance, are
defined below (see aso Figure 5-1). (Please note the Agency is considering developing new guidance for
removal actions.)

C Tier 1 properties have both sensitive populations (children up to 7 years old or pregnant women)
and soil concentrations in the surface soils (0-1" depth) at or above 1,200 ppm (EPA, 1997b,
1997¢). Also, Tier 1 sites can be identified based upon a demonstration of children’s blood lead
levels at or above 10 pg/dL. Generally, TCRAswould be taken at Tier 1 properties.

C Tier 2 properties have either sensitive populations and soil lead concentrations in surface soils
between 400 ppm and 1,200 ppm, or no sensitive populations and surface soil lead concentrations
above 1,200 ppm, but not both. Tier 2 properties can be addressed through TCRAS, or non-time-
critical removal actions (NTCRAS), or long-term remedial actions.

C Tier 3 properties have surface soil concentrations below 1,200 ppm, but above 400 ppm, and no
sensitive populations present. Tier 3 siteswould typically be addressed through long-term remedial
actionsor NTCRAS.

Tier 1 should be the highest priority for immediate action and Tier 3 should be the lowest priority
for immediate action. Residential properties can move into a different tier if conditions change (e.g.,
small children or pregnant women move into ahouse). A typical residential lead site will contain a
combination of properties that fit into different tiers. The project manager should use judgement to
determine whether or not to perform a compl ete cleanup of contaminated residential properties (as
defined in Section 1.3).

As discussed below, remedia actions for residential |ead sites should use the IEUBK model. The
IEUBK model should be used to assess risks posed by contaminated soils and to determine PRGs for soils
at residential lead sites. In order to facilitate TCRAS, a demonstration of € evated blood lead levels or
elevated soil-lead levels at or above 1,200 ppm will usualy be sufficient. If elevated blood lead levels are
the basis for concern, occupational contributions of lead, elevated lead levelsin drinking water, lead from
LBP, and lead dust in the homes of children or adults with elevated blood lead should be investigated first
because these sources of lead can be significant (Appendix B). At this stage, consultation with Regional
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risk assessors and public health officials (such as ATSDR) to better understand health impactsis
encouraged.

The Agency plans on publishing a future lead removal directive which includes further information
on site-tier approaches.

5.2 LONG-TERM REMEDIAL ACTION

The 1994 Office of Solid Waste and Emergency Response (OSWER) Directive 9355.4-12 states
OSWER'srisk reduction goal for residential lead sites: “... generally, OSWER will attempt to limit
exposure to soil lead levels such that atypical (or hypothetical) child or group of similarly exposed
children would have an estimated risk of no more than 5% exceeding the 10 - g lead/dL blood lead level.”
(P,0<5%) (EPA, 1994b). It isimportant to note that this recommendation (i.e., P,;<5%) is meant to apply

to asingle residential property or another discrete exposure area, not on an area- or community-wide basis
(i.e., 5 children out of every 100 actually exceed 10 - g/dL). It isalso important to note that selecting a
soil lead concentration in this manner will not guarantee that a given child will not exceed a blood lead
level of 10 -g/dL. Many factors other than soil concentration cause variance in blood lead levels: pica
behavior, or other sources of lead not included in the exposure unit, such as paint, diet, etc. (e.g., this
could include soil at a camping site or other remote site frequented by the child).

The 1998 OSWER Directive 9200.4-27P (‘ Clarification’) (EPA, 1998a) recommends that the
IEUBK Model be used as the primary tool to generate risk-based soil clean-up levels at lead sites for
current and future residential use (Appendix B). Additionally, the 1998 Clarification states that response

actions can be taken using IEUBK predictions alone, and that blood lead studies, while providing useful
information, should not be used for establishing long-term remedial or non-time-critical removal clean-up
levels at lead sites. Regarding exposure units at residential lead sites, the 1998 Clarification states: “... it
is recommended that risk assessments conducted at |ead-contaminated residential sites use the individual
residence as the primary exposure unit of concern” (EPA, 1998a; Appendix B). This document clarifies
the definition of exposure unit provided in the 1998 Clarification. In addition to the individual residence,
accessible site-related |ead sources outside the residential setting should also be evaluated to understand
how these other potential exposures contribute to the overall risk to children. When the evaluation
indicates a significant contribution to risk, clean-up measures should be determined for those areas.

Empirical blood lead data occasionally deviates significantly from IEUBK Model predictions. This
can be due to numerous factors, including the implementation of lead exposure-reduction and health
education programs, and uncertainties in the exposure parameters of the Model aswell as uncertaintiesin
the blood lead data (Mushak, 1998). Regarding thisissue, the 1998 Clarification states: “Where actual
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blood lead data varies significantly from IEUBK Modd predictions, the model parameters should not
automatically be changed. In such acase, the issue should be raised to the TRW to further identify the
source of those differences’ (Appendix B). Basically, model inputs should be changed only when
defensible, site-specific information that is specifically applicable to the parameters is collected.
Moreover, these changes should also ensure that model outputs are protective of future residents.
Examples of such information are dust lead concentration, drinking water concentration, bioavailability
data (e.g., in vivo pig studies), and soil-to-dust ratio. The predictive capacity of the [EUBK Model
depends upon the representativeness of the inputs. Section 4 discusses the collection of the data used to
estimate some of these inputs.

In summary, there is no national clean-up standard for lead in residential soil on a Superfund site;
however, there is a consistent process by which residential soil lead clean-up levels are selected. One step
isto gather site-specific data as recommended in Section 4 of this Handbook and review other guidance
on the use of the IEUBK Modd (EPA, 1994b; TRW web site: http://www.epa.gov/superfund/programs/
lead/ieubk.htm). Risk assessors (and other data users) should be consulted early to assist with data

collection and planning (EPA, 2000d). Another step isto get assistance from the regional risk assessor(s)
to run the IEUBK Model with applicable site-specific inputs. Running the model should allow the
determination of a site-specific PRG that corresponds to a P, for atypical child, or group of similarly
exposed children, that is no more than 5%. Another step isto select a site-specific residential soil lead
clean-up levd that is based on the model-derived soil lead PRG and an analysis of the nine criteria
consistent with the NCP (Superfund sites only) (EPA, 1990b). If the proposed clean-up level is outside of
the range of 400 ppm to 1,200 ppm lead, then the draft decision document for the siteis sent to the Lead
Sites Consultation Group (LSCG) for review (EPA, 1997b).

L ead Sites Consultation Group (L SCG) — The Lead Sites Consultation Group (LSCG) was
created in 1997 to promote national consistency in decision-making at lead sites across the country
(EPA, 1997b). The main purpose of the group isto review key response decisions at lead sites.
The LSCG is comprised of senior management representatives from the Waste Management
Divisionsin all 10 EPA regions along with senior representatives from the Office of Emergency
and Remedial Response in EPA headquarters.

The LSCG is supported by EPA’s Technical Review Workgroup for Lead (TRW) and the national
Lead Sites Workgroup (LSW). According to Agency policy, there are three triggers that cause the
review of lead-related proposed plans by the LSCG (EPA, 1997b):

1) Residential contaminated |ead sites with proposed cleanup levels outside a 400 to
1,200 ppm soil-lead level;

2) Sites that envision actions to address non-soil |ead-contaminated media;

3) Routine LSW deliberations that identify a unique or precedent setting site issue(s).
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6.0 APPLICATION OF CLEAN-UP NUMBERS/REMEDIATION

The following section provides a detailed discussion of recommended minimum considerations to
remediate residential soil and other sources of lead in residential settings. The guidelines stated below
apply to early/interim actions and long-term remedial actions. However, due to statutory funding
limitations that apply to time-critical removal actions, site-specific determinations regarding yard size
limitations, and whether to clean up empty lots and other sources of lead (paint, dust, tap water), should
be made by the project manager on a site-by-site basis.

6.1 MINIMUM EXCAVATION DEPTH/SOIL COVER THICKNESS

Based on Agency experience, it is strongly recommended that a minimum of twelve (12) inches of
clean soil be used to establish an adequate barrier from contaminated soil in aresidential yard for the
protection of human health. Cover soil can either be placed after excavation as backfill or placed on top
of the contaminated yard soil. The rationale for establishing a minimum cover thickness of 12 inchesis
that the top 12 inches of soil in aresidential yard can be considered to be available for direct human
contact. With the exception of gardening, the typical activities of children and adultsin residential
properties do not extend below a 12-inch depth. Thus, placement of a barrier of at least 12 inches of
clean soil will generally prevent direct human contact and exposure to contaminated soil left at depth.

Removal of |ead-contaminated soil to depths greater than 12 inches should be considered at sitesin
cold regions with non-soil lead-contamination sources, such as tailings and crushed battery casings, and
whenever it is cost-effective. The additional response cost should be compared to future IC and
monitoring costs associated with leaving the material in place. Full vertical removal of residential soil
has many advantages, such as reducing or avoiding the costs of maintaining the soil cover, the placement
of subsurface barriers/markers, and abtaining environmental easements. Full removal of contaminated
soil also satisfies EPA’s preference for permanent remedies and normally allows the remediated yard to
return to unrestricted use.

Twenty-four (24) inches of clean soil cover is generally considered to be adequate for gardening
areas; however, site specific conditions that may require more soil cover (e.g., presence of burrowing
animals) should be considered. A 24-inch barrier normally is necessary to prevent contact of
contaminated soil at depth with plant roots, root vegetables, and clean soil that is mixed viadeep
rototilling. Raised garden beds may be built to obtain 24 inches of clean soil, and may be more cost
effective than excavating to 24 inches in depth, e.g., excavate 12 inches of contaminated soil, then add
24 inches of soil to create a 12" raised bed.
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6.2 SoiL CLEAN-UP OPTIONS

Currently, there are only two remedial actions that generally are considered to be protective, long-
term (not interim) remedial actions at residential properties: (1) excavation of contaminated soil followed
by the placement of a soil cover barrier and (2) placement of a soil cover barrier without any excavation
of contaminated soils. Excavation followed by the placement of a soil cover isthe preferred method and
is strongly recommended at sites with relatively shallow contamination, such as many smelter sites. In
most cases, excavation and placement of a soil cover should be performed whenever the specific
conditions of asite do not precludeit. For example, it may not be feasible to fully excavate avery large
site cost-effectively, therefore capping, also considered to be protective, may be more appropriate. The
advantage of the preferred method isthat it is a permanent remedy in terms of removal of lead from areas
where children may be exposed.

Several treatment technologies are currently under development to reduce the bioavailability of soil
lead, but have not yet been proven to be protective in the long-term. These include amending the soil
with phosphorus or high iron biosolids composts. Preliminary results have shown phosphate treatment to
reduce the bioavailability of lead in soil by as much as 50 percent. Thiswould mean that soil with lead
concentrations in the range between clean-up levels calculated with the pre- and post-treatment
biocavailability values could be treated instead of removed (e.g., if the IEUBK model-derived clean-up
number using the pre-treatment bioavailability were 400 ppm lead, and the cal culated post-treatment
clean-up level were 800 ppm lead, then the yards with lead concentrations between 400 ppm and 800 ppm
could be treated rather than excavated or capped).

Over time, the efficacy of the phosphorous treatments appearsto increase. Thisis consistent with
what is predicted using thermodynamics. To date, the treatability studies have been monitored for
3-5years. Additional monitoring will be necessary to assure the long-term stability of the observed
reduction in bioavailability.

Some other existing technologies for soil remediation that are not currently considered acceptable
for residential lead cleanups are rototilling, phytoremediation, and interim controls, such as mulching,
seeding, and sodding (without prior removal of contaminated soil). Rototilling is not considered a
permanent, protective remedy in that no lead remova occurs, and adequate mixing of soil is difficult, if
not impossible, to achieve; additionally, rototilling may increase the volume of soil, which ultimately
regquires remediation. Mulch, sod, or other vegetative covers are generally not considered permanent,
protective remedies in that no lead removal occurs, and there is no guarantee that grass, mulch, or other
vegetative cover will be maintained in good condition over time.
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Additionally, land use changes that may occur within ayard, such as starting a garden or putting in
aswing set, are not precluded in any way by mulch, sod, or other vegetative cover. Lastly,
phytoremediation is not currently an appropriate technology for residential lead cleanups due to several
factors: (1) the lead concentrations at many residential sites are not within the optimal performance range
for the plants; (2) the plants may concentrate lower level lead contamination and present an increased
disposal cost if the plantsfail the TCLP test, but the unremediated yard soil does not fail; (3) the length of
time required for remediation; (4) the potentia conflicts with local regulations pertaining to yard
maintenance; and (5) the depth of remediation achieved may be inadequate.

6.3 INTERPRETING SAMPLING RESULTS

Based upon the results of the sampling efforts (Section 4.0), this section describes the
implementation of two clean-up options: (1) excavation and backfill (and placement of avisible barrier if
applicable); or (2) soil cover placement (and placement of avisible barrier if applicable). The options
should be performed as described below (see also Figure 6-1). The goal should be to remove all
contaminated soil or provide aminimum 12" clean soil barrier. The following describes the
implementation of option 1:

. If the 0—1" horizon exceeds the clean-up level, a6 or 12" excavation is recommended,

depending on the 6-12" sample horizon results;

. If the 1-6" or 06" horizon exceeds the clean-up level, a6 or 12" excavation is

recommended, depending on the 6-12" sample horizon results;

. If the 6-12" horizon exceeds the clean-up level, a12" excavation is recommended. A

visual barrier isrequired if the 12—18" horizon exceeds the clean-up level;

. If the 01, 0-6 or 1-6" horizons exceed the clean-up level and the 6-12" horizon does not

exceed the clean-up level, a 6" excavation is recommended; avisual barrier is not needed.
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Depth Soil Concentration Exceed Action Level?
(0 Yes Yes Yes Yes No No No No
1-6’ Yes Yes No No No Yes |[No Yes
(or0-6")
Remedial Action |6-12" Yes No Yes No No No Yes |Yes
Options
Option 1: Depth of 12 6’ 12 6’ Noaction |6’ 12 12
Excavation excavation
(& BadKfill)
Option2: Soil cover 12 12 1 12 Noaction [12° |6 12
Caoping thickness

Figure6-1. Interpreting Sampling Results. The figure suggests remedial actions based on the results
of composite soil samples collected for each of the depth intervals shown. The figure includes two
remedial action options: (1) excavation followed by backfilling, and (2) placement of a clean soil cover
without removal of soil that exceeds the action level. To use the figure, find the column of the table that
agrees with the soil sample results for your site, then read down the table to determine the depth of soil to
remove (option 1: excavation remedies) or the thickness of the soil cover recommended (option 2:
capping remedies). For example, the heavy border around the third column of the table corresponds to a
situation where the average lead concentration in the 0-1" and 1-6" depth intervals exceed the action
level, but the 612" interval does not. In this example, it is recommended to remove the top 6" of
contaminated soil and replace it with clean soil, or to place a 12" clean soil cover (cap). Thegoal isto
provide aminimum 12" barrier of clean soil when the underlying soil exceeds the action level. Please
refer to Section 6.3 for further explanation.
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The following describes the implementation of option 2:

. If the 0—1" horizon exceeds the clean-up level, a 12" soil cover and visual barrier should
be used;

. If the 06" or 1-6" horizon exceeds the clean-up level, a 12" soil cover and visual barrier
should be used;

. If the 6-12" horizon exceeds the clean-up level (but not the 0-1", 1-6", or 0-6"

intervals), a6" soil cover should be used;
. If only the 12—18" horizon exceeds the clean-up level, no capping is needed.

The decision to perform soil cleanup to depths greater than 12 inches should be considered on a
site-by-site basis. Some advantages to full vertical soil cleanup are listed in Section 6.1. However, there
are many sites where lead contamination is located at depth. Full vertical soil cleanup may not be cost-
effective and/or feasible at such sites. The depth of excavation and soil cover thicknessis an important
factor to be considered during the analysis of the nine criteria per the NCP (for Superfund sites) (EPA,
1990b). Potential for freeze/thaw upward migration, groundwater contamination, and the cost, extent,
and effectiveness of 1Cs are some of the factors to be considered in this analysis.

Sampling results obtained for residential |ots may indicate that only a portion of the lot contains soil
that exceeds the selected clean-up level. For properties less than 5,000 square feet, the spatial scale for
the remedial decision should be one-half of the yard. For properties greater than 5,000 square feet, the
property should be divided into four quadrants and a remedial decision should be made for each quadrant.
It isusually protective to excavate only the portion(s) of the lot that exceed the clean-up level
(Figures 6-2a and 6-2b). However, removal of the sod layer and resodding/reseeding the unexcavated
portion(s) of the lot is strongly recommended to promote consistency in the vegetative cover of the yard
for homeowner satisfaction. When interpreting sampling results for a property, the sampling results of
surrounding properties should also be considered to lessen the probability of mislabeling the property as
being below the clean-up level, when it is actually above, and to avoid “ patchwork clean-up” patterns,
which are prone to recontamination.

If the only portion of the yard that exceeds the selected clean-up level is the drip zone, the exterior
paint should be checked for lead content. If the drip zone contamination does not appear to be paint-
related, the drip zone should generally be cleaned up. If the drip zone contamination appears to be solely
paint-related, EPA should promote the remediation of the exterior LBP by local health agencies, other
local government agencies, state health agencies, and/or the homeowner. At a minimum, the resident
should be notified and informed of the disclosure requirements (Appendix A). Consideration should be
given to also notifying the relevant local government agencies and informing them about available
remedies, such as HUD grants.
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Soil concentration greater Soil concentration lessthan

than selected cleanup level  selected cleanup level

(remedial action required)  (remedial action isnot required)
AN AN

~

Back
Yard

\/Drip Zone

Figure6-2a. Partial cleanup of residential lot lessthan or equal to 5,000 squarefeet in
size. Inthisexample, the lead concentration measured in the front yard exceeds the sel ected
clean-up level while the concentration measured in the backyard does not. Cleanup may be
limited to the front yard although it is recommended that the sod layer in the entire lot be
removed to promote consistency in the vegetative cover on the property for homeowner
satisfaction. The entire drip zone should be cleaned up if the average lead concentration
exceeds the clean-up level. For example, in the above figure, the drip zone in the back yard
(aswéll asthe front yard) should be cleaned up if the average concentration in the drip zone
exceeds the clean-up level. Pleaserefer to Section 6.3 for further explanation.
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Figure 6-2b. Partial cleanup of residential lot greater than 5,000 squarefeet in size. In
this example, the lead concentration measured in quadrant 1 exceeds the selected clean-up
level while the concentration measured in quadrants 2—4 do not. Cleanup may be limited to
quadrant 1 although it is recommended that the sod layer in the entire lot be removed to
promote consistency in the vegetative cover on the property for homeowner satisfaction. The
entire drip zone should be cleaned up if the average lead concentration exceeds the clean-up
level. For example, in the above figure, the drip zone in quadrants 2—4 (as well as quadrant
1) should be cleaned up if the average concentration in the drip zone exceeds the clean-up
level. Please refer to Section 6.3 for further explanation.
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6.4 OTHER CLEANUP CONSIDERATIONS

The arearemediated on a single property normally should not exceed one acre. Thislimitationis
based on three factors: (1) typical lot sizes in residential areas throughout the country generally do not
exceed one acre; (2) the portion of a property where the majority of exposure to contaminated soil occurs
generally does not exceed one acre; and (3) EPA should generally not excavate/cover with soil the
entirety of very large yards due to cost-effectiveness considerations.

The goal for cleanup of ayard that exceeds one acre is to excavate or cap the portion of the yard
that isin frequent use and continue to limit exposure in the unremediated portion of theyard. To thisend,
it is recommended that the unremediated portion of such ayard be fenced to clearly delineate the
remediated and unremediated areas and to limit the potential for off-site migration of contaminants (e.g.,
vehicle tracking). Exceptionsto this general approach may include areas outside the one-acre area that
are used for recreation and gardening, areas with the potential for residential development, and areasin
close proximity to other residential areas. As stated in Section 6.5, any unremediated areas of a property
should be documented on the clean-up documentation letter for such property, and consideration should
be given to implementing ICs for those areas.

If contaminated soil is not removed to the full depth of contamination (i.e., where soil concentration
is greater than clean-up level) on a property, a permanent barrier/marker that is permeable, easily visible
and not prone to frost heave, should be placed to separate the clean fill from the contamination. This
applies to both incomplete vertical excavation with placement of a soil cover and placement of a soil
cover without excavating contaminated soil. Selection of an appropriate permanent barrier/marker should
be based on the type of contamination left in place, the chemical/physical characteristics of the soil (e.g.,
pH), the potential for upward migration of the contamination, and/or the types of |Cs developed for the
site. Examples of suitable barriers/markers include snow fencing (usually orange), a clean, crushed
limestone layer, and geofabric.

Empty lots that are zoned residential and contain soils with lead concentrations greater than the
clean-up leve should be cleaned up when in close proximity to other residential lots. Examples of this
are |lots between two houses and lots that are near occupied lots. A site-specific determination should be
made for these situations. Also, unpaved lots used for vehicle parking should be sampled, and cleaned up
if necessary, or access restrictions put in place to prevent recontamination (e.g., vehicle tracking of
contaminants) even if no current direct exposure exists. However, it is not the intent of EPA to clean up
tracts of remote, undevel oped, lead-contaminated land that may be developed into residential lotsin the
future. This clean-up responsibility should be borne by the land developer. Institutional controls should
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be developed to ensure safe development in these areas, since under CERCLA devel opers could be held
liable for improper cleanup.

6.4.1 Background L ead Concentrations

Many of the “Lead Sites’ on the NPL are located in areas with high natural background lead
concentration. Often this problem is exacerbated by the presence of high background concentrations of
lead in various media (such as soil and groundwater) from anthropogenic sources such as automobile
emissions, mining, and smelting (the latter two sources would be considered ‘ background’ if they are not
associated with the site). It should be noted that CERCLA 104 (a)(3) limits the Agency from taking
response actions to address "... naturally occurring substance in its unaltered form, or altered solely
through naturally occurring processes or phenomena, from alocation where it is naturally found” (EPA,
2000q). Generally, under CERCLA, clean-up levels are not set below natural or anthropogenic
background concentrations (EPA, 1996¢, 1997d, 2002). Cleanup below natural or anthropogenic
background concentrations is normally not performed because it is not cost-effective, it istechnically
infeasible and there is a high likelihood of recontamination by surrounding areas that have not been
remediated (EPA, 2002).

Public education about ubiquitous risks should be incorporated early in the process to help the
community understand that Superfund actions are designed to address risks from specific releases to the
environment (EPA, 2002). In situations like these, it may be appropriate to examine land uses that limit
exposures through implementation of ICs. For more information on this approach, please refer to the
1998 Clarification to the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities (Appendix B). Site-specific factors should determine what range of alternatives and
what clean-up levels will achieve a protective remedy satisfying the nine criteria specified in the NCP.

Remedial decisions often involve a comprehensive response coordinated with other responsible
authorities, such asalocal public health district, state departments of environmental protection, housing
agencies, and private parties. An effort should be made to identify other programs or regulations that may
have the authority and capability of addressing risks associated with high natural or anthropogenic
background (EPA, 2002). Additional guidanceis available for developing a risk management-based
response strategy that is protective of human health and the environment (EPA, 1988).
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6.5 Y ARD CLEANUP SPECIFICS

It isimportant to define the limits of the properties that will be remediated. The use of property
lines rather than temporary features, such as fence lines, to delineate boundaries is recommended. The
use of temporary features may result in partial cleanup of some properties.

Whether remediation consists of excavation and placement of soil cover or just the placement of a
soil cover, consultation with the property owners isimportant to the development and implementation of
response actions and may necessitate property-specific deviations to the guiddlines listed in this section.
Flexibility is essential to a successful residential lead clean-up program. Some residents may want to pay
for upgrades during the cleanup of their yard, such as paving adriveway after excavation, or to have some
yard features removed, such as taking out a damaged patio. Within reasonable limits, such requests
should be entertained on ayard-by-yard basis. Granting such requests can greatly contribute to building
public trust and satisfaction with the clean-up program. All additional costs associated with special
regquests and considerations must be borne by the homeowner.

Prior to cleanup of aresidentia yard, access from the property owner should be obtained; access
obtained from tenants or rentersis not sufficient. It isrecommended that access be obtained by going
door-to-door. If residents are not home, a blank access agreement with instructions for signature and
submission to EPA, along with relevant contact information should be left at the residence (but not in the
mailbox). An example access agreement form is presented on page D-6 of Appendix D. Asstated in
Section 4.2.1, it is suggested that access for remediation be obtained at the time access for sampling is
sought. Examples of combined sampling/remediation access agreements are presented on pages D-4 and
D-5. An example of adust cleanup access agreement form is presented on page E-2 of Appendix E.
Many residents may refuse access for dust cleanup while granting access for yard-soil cleanup.
Combining dust access agreements with other access agreements is not recommended.

Prior to initiating clean-up activity, the condition of each property should be documented and
recorded on videotape. ‘Clean-up activity’ includes any disturbance of the property, including the
removal of debris and dilapidated structures that may be required prior to initiating the excavation of
contaminated soil. An example of aproperty inspection formis provided in Appendix F. EPA should
enter into awritten agreement with the resident regarding any special requests or considerationsin
cleaning up the yard, e.g., replacing concrete walkway with brick. All additional costs associated with
special requests and considerations must be borne by the homeowner. Any contaminated yard areas that
will not be cleaned up, special resident concerns, and any deviations from strict soil excavation or
capping should be noted on this agreement.



47

Other possihilities for cleanup-related agreements include sod/lawn watering agreements. A sod-
watering agreement basically allows for payment to residents for watering the sod that is placed by the
remediation contractor. A payment is made before watering is required to cover the water bill and some
of thetimeinvolved. A second payment is made if, at the end of one month, the sod isin good condition.
A similar agreement should be established for maintaining lawns that have been initiated by
hydroseeding. This can be a useful incentive program that can also save money. The contract with the
remediation contractor should require the contractor to establish vegetation on each property, restore the
pre-construction drainage patterns on each property, and perform repairs for damages to the property.

Relocation of residents during yard soil remediation israrely needed and is generally not
recommended (EPA, 1999b). (Guidanceis available online at: http://www.epa.gov/oerrpage/superfund/
tools/topics/rel ocation/index.htm.)

Specific safety issues during residential yard cleanup, including ingress and egress to the home,
should be coordinated with the property owner/residents and spelled out in the Health and Safety Plan.

Incomplete barriers (such as rock or gravel) or minimal use areas (such as areas under porches),
which exceed the applicable clean-up level, should be cleaned up to the extent practical. Although
removal is preferred, if it is not feasible to clean up the area, a barrier, which effectively limits access,
should be constructed. For example, for areas underneath porches, typically the preferred barrier would
be shot-crete (sprayed concrete that can easily be placed in tight or confined areas). It may be preferable
to place asphalt rather than gravel on heavily-trafficked roads or driveways, especially those that
experience severe erosion.

In all cases, every attempt should be made to clean up the entire yard (subject to cost limitations
discussed below), however, any residential yard areas without permanent barriers that the resident
reguests to leave unremediated, such as gardens or patios, should be sampled separately to determine if
the selected clean-up level is exceeded. |If the clean-up level is exceeded and the owner refuses to allow
cleanup of that portion of the yard, then the clean-up documentation letter issued to the owner should note
the unremediated area.

The steps of atypical soil cleanup are shown in the text box below.
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Steps of a Typical Soil Response Action

Step 1 (Access Agreement) - Collect access agreement(s) from each owner and/or tenant before any
work is conducted.

Step 2 (Initial Survey) - Interview the resident(s) to determine if there are any specific problems that
need attention, and if there are any structures or property the owner wants to have disposed, stored, or
left untouched. The contractor will conduct a thorough documentation of the property using
drawings, digital photographs, and videotapes. Once documented, the owner isrequired to sign a
property agreement which documents any special requests or considerations in cleaning up the yard,
any contaminated yard areas that will not be cleaned up, provisions for structural concrete and fence
restoration, and deviations from strict soil excavation and capping.

Step 3 (Excavation) - Each tract is excavated by the contractor(s), who will also complete
documentation and provide depth confirmations.

Step 4 (Backfill) - After excavation of properties where full excavation to depth has been performed,
the excavated areais backfilled and compacted. After excavation of properties with avertical
excavation limit, a permanent, permeable barrier/marker is placed in the excavated area. After
placement of the barrier/marker, the excavation areais backfilled and compacted.

Step 5 (Restoration) - Restoration of the property, including landscaping, sod/seeding, fencing, and
concrete (if needed) is conducted.

Step 6 (Final Inspection) - After restoration activities are complete, the EPA, PRP, or its agent
(e.g., Corps of Engineers) will conduct afinal inspection.

Step 7 (Closeout Form) - A property closeout form should be signed by the property owner, which
documents the owner is satisfied with the remediation of the property. Any outstanding issues
between the EPA and the homeowner that have not been fully resolved should be documented in the
closeout form.

Step 8 (Clean Letter) - After the homeowner signs at property closeout form, the EPA issues a
“clean” letter, which documents the property has been remediated. Any areas that are not cleaned up
viathe owner’ s request, such as gardens, should be noted in the “clean” letter. For properties where
contamination is not completely removed, the clean letter should also document the presence of
contamination at depth, and should describe the protective measures that were taken to prevent
exposure to the remaining contamination (i.e., barriers/markers).
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6.6 CLEANUP OF OTHER SOURCESOF LEAD

Lead in the environment can originate from many sources. In addition to soil, the main sourcesto
consider when performing clean-up activities are interior and exterior LBP, lead-contaminated interior
dust, drinking water, and occupational exposure resulting in subsequent contamination of homes.
Generally, sources other than soil, exterior paint, dust, and tap water cannot be remediated by EPA in the
course of residential lead cleanups.

Ultimately, the project managers should strive to address any unacceptable lead-exposure risks at
the residence. Sampling and the establishment of clean-up mechanisms needed to take action, such as
HUD grants for paint abatement, should be completed as early in the remedial process as possible. Even
S0, it may not be possible to address all sources of lead in the ideal sequence. When this occurs, other
measures should be taken to minimize the potential for recontamination (i.e., to protect the remedy). For
example, if deteriorating exterior LBP is present, it is recommended that it be removed prior to initiating
any soil clean-up activitiesin the yard.

Due to transport of lead among media, the preferred sequence of lead clean-up activities at a
residence with LBP and | ead-contaminated soil would be to clean up the paint first, then the yard soil, and
then theinterior dust. Clean-up activities performed counter to this sequence increase the risk of
recontamination. For example, performing a soil cleanup first at a residence with exterior paint problems
increases the potential for recontamination of the soil from the exterior paint. Similarly, interior dust can
be recontaminated by interior LBP. Exterior sources have been shown to cause recontamination of the
interior when cleaned before community-wide yard cleanup is completed (EPA, 2000e). Accordingly,
project managers should make every effort to coordinate the sequence of clean-up activitiesto prevent
recontamination.

CERCLA and the NCP limit Superfund ] ]
. o _ Supplemental Environment Project (SEP) —
authority to address interior LBP (see Section 1.2) Environmentally beneficial projects which a

(EPA, 1990b). |f amechanism exists for addressing defendant/respondent agree to undertake in
settlement of an enforcement action, but
which the defendant/respondent is not
Environmental Project (SEP), then the timing of the otherwise legally required to perform.

the paint, such asaHUD grant or a Supplemental

paint encapsulation or abatement activities may not

coincide with the soil cleanup. Additionally, residents may be more reluctant to grant access for dust
remediation since it is more intrusive. On the other hand, EPA actions taken to address lead in drinking
water from site sources usually can be taken independently from any soil, dust, or paint cleanups, and
should be done as soon as practical.
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6.6.1 L ead-Based Paint

The 1998 Clarification presents OSWER' s policy with respect to remediation of interior paint,
exterior paint, interior dust, and lead plumbing. Regarding interior LBP, the 1998 Clarification states:

“EPA has limited legal authority to use Superfund to address exposure from interior lead-based
paint. Asapolicy matter, OSWER recommends that such exposures not be addressed through
actual abatement activities. However, EPA Regions should promote addressing interior paint
risks through actions by others, such as HUD, local governments and health authorities, or
individual homeowners as a component of an overall site management strategy. Any activitiesto
clean up interior lead-based paint by potentially responsible parties (PRPs) or other parties should
not result in an increase of the risk-based soil clean-up levels’ (EPA, 1998a; Appendix B).

Regarding exterior LBP, the 1998 Clarification indicates that the Regions should avoid using the
Superfund trust money for removing exterior LBP and soil contaminated from LBP. However, Superfund
dollars may be used to respond to exterior LBP to prevent recontamination of soils that have been
remediated, but only after determining that other funding sources are not available (EPA, 1998z;
Appendix B). The 1998 Clarification states. “ Aswith interior lead-based paint abatement, EPA Regions
should promote remediation of exterior |lead-based paint by others, such as PRPs, local governments, or
individual homeowners. Clean-up activities of exterior paint conducted by PRPs or other parties should
not result in an increase of the risk-based soil clean-up levels’ (EPA, 1998a; Appendix B).

As a practical matter, project managers should inform each resident regarding the presence or
absence of LBP in their home, and options for encapsulation and abatement. The local health agency
and/or the state health agency should be informed regarding the availability of HUD grants for paint
assessment and abatement. Additionally, regarding PRP-funded cleanups, if any penalties are being
considered for non-compliance (Section 6.9), consideration should be given to allowing the PRPs to
perform a SEP for paint assessment and abatement in lieu of some or all of the penalty amount.

6.6.2 Interior Dust

L ead-contaminated interior dust can be derived from multiple sources, including exterior soil,
interior and exterior paint, homeowner hobbies, workplace, and other exterior sources; thus, it may be
difficult to differentiate between sources of dust contamination. Household lead dust contamination may
be asignificant contributor to elevated blood lead levels, especially for younger children (under the age of
three), and may need to be evaluated in determining risks and clean-up actions at residential lead sites.
However, as pointed out previoudy, there are limitations on EPA's authority to abate these sources of
contamination to the extent they are not related to releases or threatened releases to the environment
(Appendix B).
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Based on the 1998 Clarification, OSWER recommends that Superfund monies should generally not
be used to take CERCLA response actions for addressing residential dust exposures due solely to interior
paint or other interior sources. However, Superfund monies can be used to address interior dust if it can
be shown to be derived from an exterior pollution source (e.g., air lead concentration caused by lead
smelter, mining, or mineral processing). Dust mat sampling, which was done at the Bunker Hill Sitein
Idaho (EPA, 2000e), is one possible method of |ead source identification; speciation, which is codtly, is
another method. (Dust mats are used to measure dust lead concentration and loading rates in residences
and other structures.) Whereinterior dust is being addressed by other authorities, the recommendations
presented here may be helpful to guide the dust cleanup.

If thelead in interior dust is solely derived from interior paint, EPA should promote addressing
interior dust risks through the actions of others, such as HUD, state and local governments, PRPs, or
individual homeowners, as a component of an overall site management strategy. The overall site strategy,
as outlined below, should also consider the proper phasing/sequencing of actions to address the multiple
sources of lead risks at residential lead sites, as discussed at the beginning of Section 6.6.

The baseline risk assessment should document the relative contributions of lead uptake from all
relevant mediaincluding direct soil exposures and secondary exposures to soil in indoor dust.
Replacement of defaults with a site-specific value for the interior dust concentration, or the soil-to-dust
relationship (M), should be justified through the use of high quality, compelling, site-specific data (EPA,
1994b, 1998c). Dust samplingis preferred for risk assessment and remedial decisions, but dust modeling
may be needed to develop or refine soil action levels.

L ead-contaminated interior residential dust presents a significant exposure pathway that can readily
be addressed. Consequently, significant health benefit is gained by removal of contaminated interior dust
as early in clean-up activities as possible. However, exterior contamination sources present a threat of
recontamination to interior of residences (EPA, 2000e; TerraGraphics, 2001). Therefore, any interior dust
clean-up actions should be periodic throughout the project and should culminate in afinal cleaning of all
residences exceeding an action level after the exterior sources have been remediated. Asapractical
matter, risk management and reduction may need a phased strategy as recommended below:

Early-Phase Actions: Public awareness and health education efforts should be initiated
immediately. Entry way dust mats should be provided to residents.
HEPA-filter vacuum cleaners should be provided for use by residents. If
warranted, a program to abate interior |ead-contaminated dust in homes
with acute levels should be initiated to provide temporary risk reduction.
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Establish appropriate public health partnerships with state and local health
departments, ATSDR, and HUD as early as practical.

Mid-Phase Actions: The source of the interior dust lead contamination should be identified.
Monitoring of the changes in lead-contaminated dust (e.g., lead loading in
dust, lead concentration in dust, exterior-to-interior lead transport) should
beinitiated. The public awareness/health education efforts and availability
of HEPA-filter vacuum cleaners for use by residents should be continued.
Assistance to remove and dispose of old carpets should be provided to
residents after yard cleanup has occurred.

Final-Phase Actions: Once the exterior lead sources that were found to contribute to interior dust
have been addressed, the final step should consider the active remediation
of interior lead-contaminated dust. Actions may include: removal of
carpeting, cleaning heat and ventilation ducts, wet wiping hard surfaces
and soft surfaces (furniture, draperies, bedding, clothing, etc.). Most of
these actions should be limited to living spaces. Areas such as attics, crawl
spaces, and other non-living spaces need not be addressed unless they are
shown to be a continued source of contamination to theliving areas. Itis
important for dust remediation to be performed as the last phase in the site
clean-up process to minimize the risk of recontamination.

6.6.3 Lead Plumbing/Tap Water

The 1998 Clarification states: “Generally CERCLA does not provide legal authority to respond to
risks posed by lead plumbing within residential dwellings. It should be noted that the water utility is
responsible for providing clean water to the residences. Aswith interior dust, OSWER recommends that
EPA Regions coordinate with local agencies to establish a health education program to inform residents
of the hazards associated with lead plumbing and how to protect themselves by regularly flushing, or
preferably, replacing lead pipes. Soil clean-up leves should not be adjusted to account for possible
remediation of lead plumbing” (EPA, 1998a; Appendix B).

With regard to tap water, it should be sampled, and lead levelsin the purged sample in excess of the
maximum contaminant level (MCL) established by the Safe Drinking Water Act should be addressed. In
general, lead concentrations in the purged sample greater than aremoval action level (RAL) of 30 -g/L
should be addressed through TCRAS; concentrations between the MCL and RAL should be addressed
through NTCRAs or long-term remedial actions. Actions that could be taken include provision of bottled
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water, connection to a municipal water supply, tap filtration, and installation of deep wells (in remote
areas and where shallow groundwater is contaminated). Regarding first run exceedance for lead, the
homeowners should be notified that they may need to address a plumbing or corrosion problem, which is
outside of the scope of Superfund.

6.7 PREVENTION OF RECONTAMINATION

Project managers should take steps to mitigate recontamination. During site closeout and five-year
reviews, the project manager should also check for recontamination at levels which may threaten the
remedy.

At many large-area lead sites, cleanup occurs over along period of time and through multiple
phases, throughout which the potential for recontamination exists. During each of these phases,
windblown dust sources, vehicle tracking, flooding, and other mechanisms can recontaminate previously
cleaned areas. Although best management practices (BMPs) should minimize the movement of
contaminated material from each residence being cleaned, vehicle tracking of contamination from areas
yet to be cleaned up can significantly raise concentrations of contaminantsin cleaned areas. During the
early phase, typically an emergency response action, cleanup is focused towards Tier 1 properties, and
cleanup favors a“ hop scotch” approach to address the worst risksfirst. This method of remediation can
result in recontamination of clean properties. Confirmation samples should be collected in any areas that
have been potentially recontaminated.

Another aspect of large-arealead sites is that complete cleanup of residential properties does not
alwaystake place for avariety of reasons (see Sections 6.2 and 6.4); instead a barrier or soil cover is put
in place over contaminated soils. Flooding can pose a serious problem for these areas in that flood waters
can erode away clean materials leaving subsurface
contamination exposed, and entrained sediments

Best Management Practice (BMP) —In bearing contamination may be left on top of newly
general, BMPs are a combination of practices

that are determined to be the most effective
and practicable means of controlling point can move lead into cleaned areas (e.g., lead particles
and nonpoint pollutants at levels compatible

with environmental quality goals. Inthis _ _ S o
document, BMPs specifically refer to rinsed onto adjacent residential properties with

measures taken during construction activities | normal rainfall). Additionally, the activities of
on properties where contamination has been

left at depth to prevent the transfer of those
contaminants to other media the surface.

remediated properties. Inadequate drainage of runoff

on a crowned road with no curb and gutter may be

burrowing animals can bring contaminated soils to




Recontamination of clean soil cover can be caused by ongoing homeowner projects, such as
digging a hole through a clean barrier to install fence posts or a new tree or shrub, if preventative
measures are not taken. Education and licensing of contractors who work on clean barriers'markers
should generally be required (e.g., as part of alocal ordinance) to ensure the longevity of the remedy.
Also, at many sites (e.g., Bunker Hill), ICs have been most effective when linked to the “ call before you
dig” program typically operated by many counties to avoid disruption of utility service. In addition, large
scale residential devel opment projects that may raze old housing in favor of new will frequently
recontaminate areas where lead-contaminated soil was left at depth, without appropriate BMPsin place.
BMPsinclude silt fences, hay bales, etc., to limit movement of contamination off a project site, and
stockpiling of contaminated soil on atarp to prevent contamination of underlying soil (Figure 6-3). EPA
provides guidance on the implementation of BMPsin construction activities at sites where contamination
is present (EPA, 1997€). Best management practices typically add about 5 percent to project cost
(TerraGraphics, 2000). Periodic inspections of residential areas should be performed by the local
government to ensure that projects within the site are implementing BMPs.

Wind blown dust can pose asignificant threat to the health of individuals at a site and can cause
recontamination. Tailings impoundments that have dried can be large sources of windblown lead dust.
Most tailings impoundments are large; awind sweeping across the face of one can carry substantial
amounts of contaminated dust and then deposit these particles on a downwind residential area, both
causing increased exposure to contaminants, and recontaminating clean areas. Wind blown dust sources
aretypically akey issue to be addressed early in the sequencing of site activities to minimize this
migration.

These are but afew examples of how recontamination can be an ongoing problem that needsto be
considered at every site during each phase of cleanup. Although mechanisms vary from site to site, the
types of response actions put in place and the sequence in which these actions take place can play a
significant role in enhancing the permanence and effectiveness of aremedy.

A disposal area may be needed to dispose of contaminated soil from the site to support typical
homeowner projects, as some municipal landfills may not accept contaminated soil. Without free or low
cost disposal for contaminated soil available to each homeowner and renter, improper disposal is more
likely, which would result in recontamination. In addition, a disposal area may be needed if certain
materials at a site, such as carpets, fail TCLP and cannot be commingled with solid waste. It may even be
appropriate for the remedy to provide free removal of contaminated soil and provision of clean soil to
homeowners (but contractors may be required to pay for these services, or obtain material from approved
sources) to encourage maximum compliance and further ensure the longevity of the remedy. The
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Figure 6-3. Implementing Best M anagement Practices (BM Ps) during construction work. The best
management practices (BMPs) shown in the above figure (e.g., aclean soil barrier) represent one
component of the |Cs which may be put in place by local ordinance to ensure the long-term
protectiveness of the remedy and to prevent recontamination. The purpose of BMPs isto minimize the
potential for accidental exposure of humans during construction and maintenance activities on sites where
wastes have been left in place. The staging of contaminated soil on tarps and/or in small buckets, and the
installation of silt fences downgradient of the construction area are examples of BMPs intended to prevent
the migration of contaminated material from the construction site. Please refer to Section 6.7.3 for further
explanation.

maximum concentration of lead (and perhaps other congtituents) allowed in “clean” soil, and the required
sampling frequency, should be specified in an IC.

Over the long term, cleanups may not be possible at every property at the sametime. A trust fund
should be established for the site for the cleanup of properties that are deferred for various reasons, which
should be implemented by the local government. In this manner, changes in property ownership over
time may be more closely monitored to determine when cleanup at deferred properties might be
appropriate (see Section 6.9). Local implementation of the trust fund will ensure that cleanup of these
properties occurs as soon as possible, further ensuring the protectiveness of the remedy, further ensuring
the protectiveness of the remedy by minimizing the potential for recontamination to the extent possible.
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6.7.1 Early Actions

Early response actions (including cleanups for sensitive subpopulations) can be an essential
aspect of the response action at a site, as discussed above. These actions should be conducted
simultaneously with source area control. The following are considerations that may reduce the potential
for recontamination when scoping an early action.

C Seek permanence in selecting the clean-up alternative(s), if possible, such as complete removal
to depth of soil contamination at properties where there is an acute risk.

C Consider cleanup of adjacent properties simultaneously that may threaten the permanence or
effectiveness of the early action.

C Control fugitive dust sources, access, tracking, and erosion of contaminants to the extent possible.
C Perform HEPA street sweeping to minimize tracking of contaminants throughout a community.
C Evaluate the feasibility of conducting the cleanup of residential areasin their entirety during the

early removal phase if contamination iswidespread. If thisisnot possible, limit the early
removal actionsto immediate risks (Tier 1 and Tier 2 residential properties, including residences
with elevated blood lead levels) in order to minimize the potential area where recontamination

might occur.

C Provide informational fact sheets to homeowners on how to minimize recontamination on their
property.

C Establish an IC to manage cleaned areas. This could involve local and state government

agencies, and PRPs that are available to recommend best management practices for homeowner
projects and provide education to the homeowner, as well as utility districts and companies likely
to breach the barriers/markers put in place.

C Provide site plans or other documentation of areas that have been cleaned up, aswell as
information on areas that are still contaminated, to the local governmental entity responsible for

the maintenance of the remedy, i.e., for monitoring ICs and for tracking properties over time.

. Establish a geographic information system (GIS) for monitoring | Cs and properties.



57

6.7.2 Long-term Remedial Action

Some or all of the following measures may be useful to address the risk of recontamination
during the remedial action (Tiers2 and 3, if atiered approach is used) and post-design phase:

C Evaluate the permanence and effectiveness of the various remedial actions under consideration.
Consider the economic feasibility of complete contaminated soil removal to minimize reliance on
ICs.

C Conduct a cost analysis comparing the cost of long term ICsto those of complete removal (EPA,
2000f). For example, property depreciation, tax base impact, additional procedures/cost of utility
work, flooding complications/costs, and long term |C administration cost should be taken into
account when comparing the cost of a partial removal of contaminants to a complete removal.
Property depreciation, while possibly subtle for each property, may add up to substantial 1osses
for the entire community in reference to a county tax base. Also, losses for an individual property
over alifetime of sales could add up to asignificant cost. Following cleanup, increasesin
property valuation from source removal or drainage/infrastructure enhancements (and savings/in-
kind services to municipalities) should be considered.

C Remedial action should strive to remediate the contamination in the community by segregable
areas, such asatown, or adivisible segment of town. Each segregable area should be cleaned up
as quickly as possible (e.g., within one construction season) to minimize recontamination of
cleaned properties and to compound the protection to human health (EPA, 2000e). Each
community should be cleaned up block by block within these segregable areas, utilizing BMPs to
mitigate tracking of contaminants. Site experience suggests that cleanup of up to 800 properties
per site per year is possible.

C Fugitive dust that may be a source for recontamination, and access to such sources should be
controlled. Air monitoring along with depositional modeling may be necessary to determine if
windblown dust presents a significant threat of recontamination. Significant sources of
windblown dust should be controlled prior to or simultaneously with cleanup of adjacent
residential areas. Consider HEPA street sweeping during remediation and immediately following
completion of cleanup to minimize tracking of contaminants throughout a community.

C Complete removal of contaminants should be considered in flood prone areas or areas with ahigh
groundwater level due to the inherent difficulty in maintaining a soil cover remedy in aflood
prone area. Drainage-ways containing contamination within their 100-year floodplain, which are
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not addressed in the remedy could also lead to remedy failure if the contaminants are eroded to
other areas.

C Remediation of contaminated rights-of-way should occur within segregable areas simultaneously,
if possible, or as close together in time as possible to minimize vehicle tracking and
recontamination of driveways from the rights-of-way.

C Control measures for all remaining sources, such as mining waste piles surrounding the
community, should be devel oped to ensure the remediated neighborhoods are kept clean. 1Cs
should be established to ensure the control, or proper use and disposal of any wastes remaining on
site.

C If the residential remedy includes replacement of soils, removal of deteriorating exterior LBP
(e.g., by pressure washing) should be considered to minimize the soil recontamination potential.

. Other sources of residential property recontamination should also be considered. For example,
homeowners may bring in contaminated soil for fill or other uses on their property.

C Establish permanent funding for ICs. Unless al contaminants are removed, some level of ICs
may be necessary. Early establishment of a program is the key to success of aremedy that
consists of a partial removal of contaminants.

6.7.3 Institutional Controls (ICs)

EPA defines | Cs as administrative and/or legal mechanisms that: (1) help minimize the potential
for human exposure to contamination, and (2) protect the integrity of the remedy. 1Csaccomplish these
objectives by directly limiting land or resource use, and/or by providing information that modifies
behavior. 1Cs are used throughout the remedy pipeline, including (1) when contamination is first
discovered (i.e., prohibition of excavation of newly discovered soil contamination), (2) when the remedy
isongoing (i.e., restrictions on property use until clean-up levels are met), and (3) when hazardous
substances, pollutants, or contaminants remain at the site above levels that allow for unlimited use and
unrestricted exposure.

At sites where minimizing exposure is the primary purpose of the IC, it is EPA's policy that if a
site cannot support "unlimited use and unrestricted exposure" (EPA, 2000f), ICs are generally required.
The "unlimited use and unrestricted exposure" threshold is a site-specific determination similar to that of
afive-year review. Essentially, if contamination could result in an unacceptable exposure, ICs would be
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required. Thisisoften the case at lead cleanups because residual contamination is frequently managed
onsite. Note that the term "residential" is often used interchangeably with the "unlimited use and
unrestricted exposure” threshold but these are not synonymous terms. For example, alead cleanup where
the top layer of soil has been removed and replaced can result in aresidential use at a site that includes
restrictions (e.g., restrictions on digging, requirements for elevated gardens, and an information/outreach
program, etc.).

The second common purpose of an |C isto protect the integrity of aremedy. Inthelead clean-
up context this may mean using institutional controlsto prevent penetration of acap or damage to
monitoring equipment. An important consideration in this context is what type of 1C will provide the
required remedy protection. For example, the primary concern for protecting aremedy in alead clean-up
scenario istypically uncontrolled excavation. For thisreason it isimportant to select ICsthat will be
relevant to excavators. Examples of potentially effective ICs arelocal digging or drilling permits and
"One-Cdl" or "Miss Utility" systems. Examples of potentially ineffective ICs are deed notices, because
excavators seldom check land records prior to digging.

To better understand the correct 1C approach, it isimportant to understand what tools are
available. In general, there are four categories of |Cs commonly used in cleanups: governmental controls,
proprietary controls, enforcement and permit tools with IC components, and informational devices. The
definitions provided below were taken in large part from the current EPA guidance (EPA, 2000f).

Governmental controls are usually implemented and enforced by a state or local government.
Some of the more common examples include things like zoning restrictions, building/excavation permits,
groundwater drilling and use permits, ordinances, or other provisions that restrict land or resource use at a
site. These types of mechanisms are popular in remedies because the administrative processes are in
place and are typically well understood within a particular jurisdiction. The greatest concern with this
type of control isthat it is often implemented, monitored, and enforced by an agency other than EPA or
the state.

Proprietary controls are unique in that they have their basisin real property law and that they
generally create legal property interests. An example of thistype of control is an easement that provides
access rights to a property so that an agency may inspect and monitor a cover system. A proprietary
control may also be used to restrict certain activities on the property, such as excavating below acertain
depth. These are powerful toolsin that they can be made to "run-with-the-land" (i.e., effectiveif
ownership changes), but they provide significant challenges because property interests are often
transferred. EPA islimited by CERCLA 8104(j) with regard to acquiring interestsin real property. Prior
to acquiring an interest in real property the state must provide an assurance that it will accept transfer of
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that interest at completion of the remedial action. This requirement applies at both Fund-lead and
enforcement-lead sites. Therefore, if aproprietary control involves the transfer of an interest in real
property, EPA must obtain this assurance and find an appropriate entity to hold the interest following the
remedial action. At Fund-lead sitesthiswill most likely be the state. At enforcement sites, it may be the
state, a PRP, or some other interested and qualified party. In addition, proprietary controls are based on
state law, and EPA and many state environmental agencies have limited real estate or common law
experience. This can complicate proprietary control enforcement.

Enforcement and permit tools with |C components under CERCLA Sections 104 and 106(a)
include unilateral administrative orders (UAQOs) and AOCs, which can be issued or negotiated to compel
the land owner to limit certain site activities at both federal and private sites. In addition, CERCLA
122(d) authorizes the use of consent decrees at

privately-owned sites. Enforcement devices are some
Unilateral Administrative Order (UAO) —

of the more common ICs. The strength of these types When EPA negotiates with a Potentially

of toolsisthat EPA or states can directly enforce Responsible Party (PRP) to do cleanup work
them (rather than relying on alocal agency for at a Superfund site, the agreement may be

. documented in an administrative order on
governmental controls or using real estate common consent (AOC). If the negotiations fail, EPA

law for proprietary controls). The major weaknessis has the authority to compel the PRP to do the
cleanup by issuing a unilateral administrative
order (UAO). Administrative orders are

signatory, recipient, or permitee (i.e., may not run issued under CERCLA sections 104 and 106.

with the land to bind future property owners).

that they may be enforceable only against the

Informational devices are types of devices that only provide information or notification that
residual or capped contamination may remain on-site. These types of tools are common at lead cleanups
to both provide notification of residua contamination and to provide information that may modify
behavior to minimize the potential for unacceptable exposure. Examplesinclude placing a property on a
state contaminated properties registry, developing deed notices, and providing periodic lead-education
advisoriesto residents. Due to the nature of informational devices and their non-enforceability, itis
important to carefully consider the abjective of this category of ICs. Informational devices are most
likely to be used as a secondary "layer” to help ensure the overal reliability of other ICs.

Thereistypically an inverse relationship between the amount of cleanup and the degree of
reliance on ICs (i.e., the more cleanup, the less reliance on ICs). EPA tendsto focus on a number of
considerations when evaluating the long-term viability and amount of redundancy required for ICs at a
particular site. EPA guidance strongly advocates the use of ICsin "layers' and/or in "series' (EPA,
2000f). Layering ICs means using multiple |Cs concurrently (e.g., a consent decree, deed notice,
educational/informational devices and acovenant). Using ICsin seriesis appropriate when |IC
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mechanisms are removed or changed as site circumstances change, such as reduction in restrictions during
the clean-up life-cycle. Asillustrated in the descriptions of the different categories of ICs, there are
inherent strengths and weaknesses with each type. The goal isto obtain the best mixture of ICsto
manage therisk at a site over the long-term. There are many important factors to consider when
determining how many ICs are required at asite. The following is not intended to be a comprehensive
list, but rather illustrative of the site-specific nature of these types of decisions. A few common
considerations include: (1) the type of enforcement mechanism used (consent decree, order, permit,
ordinance); (2) who will enforce the mechanism (i.e., EPA, the state, local agency, third party, etc.);

(3) who the intended IC will effect and how; (4) the level of sophistication of the party implementing the
cleanup and those remaining on the property; (5) the expected property use (likelihood of redevel opment
and/or resale); and (6) the degree of cooperation exhibited by the parties to the cleanup. Since ICscan
impact future development at sites, it isimportant to work cooperatively to determine the appropriate mix
of ICs. The objectiveis not to use as many layers of |Cs as possible, but rather to strike a balance that
gives the regulators the certainty that the site remedy will be protective over time while maximizing the
site's future beneficial use.

At many large lead sites, GIS systems are used to track the cleanup status of properties|ocated on
the site. Thetracking system facilitates the monitoring of 1Cs and the maintenance of the remedy. GIS
systems can be operated by local governments, state governments or PRPs.

6.8 CLEAN-UP DOCUMENTATION

Upon confirmation that initial yard sampling indicates a given residential yard does not exceed
the lead clean-up level for the site, or upon the completion of the cleanup of aresidential yard, aletter
(“clean” letter) should be sent to the property owner documenting that EPA considers the lead level in the
yard to be below the level of human health concern. Prior to issuing a“clean” |etter, a property closeout
form should be signed by the property owner, which documents the owner is satisfied with the
remediation of the property. Examples of property closeout forms are proved in Appendix G. Any areas
that are not cleaned up via the owner’ s request, such as gardens, should be noted in the “clean” letter. If
contamination is not cleaned up to depth, this fact, along with protections (i.e., barriers/markers) that are
put in place, should be stated in the “clean” letter. The“clean” letter provides officia documentation to
the property owner for usein future property sales or transactions. Sample “clean” letters are provided in
Appendix H.
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6.9 ENFORCEMENT

The project manager should strive to characterize all residences within the identified zone of
contamination, and achieve cleanup at all residences where lead concentrations exceed the clean-up level.
At all residential clean-up sites, a percentage of homeownerstypically will refuse to grant access to EPA
for sampling and/or for cleanup. In order to meet remedial goals of protecting a community, all
residences suspected of being located within azone of contamination should be sampled. It isimportant
to work with the landowner and be sensitive to alandowner’ s concerns regarding property access. The
project manager should educate the landowner of the dangers that lead contamination may pose. If a
landowner still refuses to grant access, the Region should consider issuing an access order for sampling
(EPA, 1990c).

An owner of residential property on a Superfund site may be potentially liable under
CERCLA §107(a)(1). However, EPA, as an exercise of enforcement discretion, generally will not take
CERCLA enforcement actions against an owner of residential property unless the residential
homeowner’ s activities lead to arelease or threat of release of hazardous substances resulting in the
taking of aresponse action at asite. (See Policy Towards Owners of Residential Property at Superfund

Sites (July 3, 1991)). Additionally, under CERCLA aresidential property owner may qualify for
protection from CERCLA liability as a contiguous property owner, bona fide prospective purchaser, or
innocent landowner. Under both the statute and EPA’ s policy, aresidential property owner is expected to
cooperate with EPA and the person taking the response action. This obligation includes providing access
and information as requested, agreeing to comply with land use restrictions relied on in connection with
the remedy, and not impeding the effectiveness the effectiveness or integrity of institutional controls.

(See CERCLA 88 101(40)(B)-(H), 107(q)(1)(a), 101(35)(A)-(B)). The project manager should work to
inform and educate an owner of EPA’s expectations for cooperation in connection with the remedy. If
necessary, to meet the commitments of the remedy, EPA should consider taking appropriate steps, such as
issuing a UAO, to secure the cooperation of an uncooperative landowner.



If some properties are not
addressed under site response actions
(e.g., current homeowners with no young
children or women of child-bearing age),
then consideration should be given to
establishing atrust fund (under state
authority or local law), to be administered
by alocal government, for the cleanup of
the property at a future date, when the
property istransferred (e.g., by sale) toa
new owner (see text box). Buyers of
contaminated properties could make use
of the fund to have the property cleaned
up at their discretion.
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Example Trust Fund — At the Bunker Hill Superfund Site,
anumber of property owners refused to have their
residential yards cleaned up. Without any obvious need
to cleanup the property right away, e.g. an unpaved,
contaminated driveway that threatens to recontaminate
the neighborhood or a child living at the residence or next
door, the PRPs for the site were willing to give the State
funds to set aside in an interest bearing account to clean
up the properties in the future, when the property changes
hands. Property statusis then monitored by the local
Health District as part of the institutional controls
program. The State then manages the funds to ensure
maximum interest accrua in an irrevocable trust and
disbursement according to the limitations set up in the
trust -- for residential property cleanup. Cleanup then
occurs under State oversight at the time new owners buy
the property thereby ensuring families with children that
move into the community are protected.

In the case of rental properties, EPA should order access for cleanup by UAO to al owners of

contaminated rental property who refuse access. To ensure the protection of occupants, enforcement of

the UAO may be necessary to clean up al rental properties with contamination greater than the clean-up

level.



7.0 FIVE-YEAR REVIEW

_ _ _ CERCLA 8121(c) requires an assessment of
Five-Y ear Review — Pursuant to section 121

of CERCLA and the NCP. remedial actions certain remedial actions every five years on sites
which result in any hazardous substances, where contamination has been |eft on site (EPA,
pollutants, or contaminants remaining at the
site above levelsthat allow for unlimited use _
and unrestricted exposure need to be reviewed | has been issued (EPA, 2001h). The purpose of a

every five years to ensure protection of human | fiye vear review isto evaluate the performance of a
health and the environment.

2000a). Guidance for conducting five-year reviews

remedy to determine if the remedy continues to be

protective of human health and the environment.
Typicaly, at large lead sites, such as mining and smelting sites, the volume and areal extent of
contamination is such that total removal of all contamination above the health-based risk level is
economically impractical. Contaminated wastes are generaly left on site and covered with soil. The
remedy for these types of sites typically includes some type of IC to address residual or encapsulated
contamination. A five-year review can determine whether the remedy is stable (i.e., soil coversare
undisturbed, and clean areas are not being recontaminated from sources remaining on the site). The
review should also assess the | Cs that were established for residual source control to determine their
effectiveness in protecting human health. As described below, the five-year reviews at large lead sites
may involve the collection and evaluation of substantial quantities of data and require significant up-front
planning. Much of the following discussion may not apply to small sites.

At many sites, an exposure study has been performed prior to any clean-up activities to determine
blood lead concentrations of children in the community. A follow-up exposure study of residents should
be conducted during the five-year review to determine if the concentrations have decreased below levels
of concern. If the blood lead concentrations have not decreased to acceptable levels, additional
environmental studies and individualized, follow-up exposure investigations should be conducted to
determine the pathways of exposure that may need to be addressed. Long-term exposure studies can be
very useful in understanding exposure trends at asite. They also can be useful to ensure that no pathways
of exposure have been missed and to help identify areas of the site that have been recontaminated. In this
manner, the project manager can use health data as a means to “ double check” the effectiveness of the
remedy and to corroborate environmental data. However, blood lead data from limited sampling should
not be used as the only metric for gauging the success of aremedy, even if it can be used to identify
specific problems. The project manager should coordinate with ATSDR and the local health district with
respect to planning and funding such a program.

The five-year review should include resampling at a percentage of each type of property that was
remediated during the clean-up actions. A baseline level of resampling should be designed to achieve a
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pre-specified level of statistical significance and power. This sampling should assess the potential for
recontamination that may be occurring, and may help identify any pathways that may have been missed
during remediation. Any sampling that indicates widespread or clusters of soil levels above clean backfill
concentrations should be monitored over time to determine if an upward trend exists that may jeopardize
the remedy.

Additionally, some level of house dust sampling should occur to determine if levels are rising or
falling. House dust, being a primary exposure pathway, should be used as one indicator of remedy
effectiveness and also used to detect the presence of recontamination. Lead concentrations in house dust
levels often correlate to interior LBP, which is not usually addressed by Superfund (Appendix B).
Therefore, interior paint sampling should also be conducted as a component of the risk assessment to aid
in determining the source of the lead loading to dust.

At large lead sites, remedy protectiveness issues will often relate to the implementation and
management of |Cs and recontamination of areas previously cleaned. The five-year review should
evaluate the effectiveness of the site |Cs and recommend corrections to address any deficiencies that are
identified. In order for afive-year review to be effective at sites where | Cs are a component in ensuring
the effectiveness of the remedy, there should be: (1) clear documentation of the specific type of ICs that
were to be implemented, and (2) accurate and complete tracking of subsequent activities and changesin
property use following completion of the Superfund remedy.

The following are possible deficiencies for several types of commonly-used |Cs and other control
measures taken to ensure the protectiveness of the remedy:

HEPA vacuum loan program not being broadly used.

Information on interior home cleaning not being widely distributed.

Lack of access control along rights-of-way, and in unremediated areas.

I nadequate decontamination of vehiclesleaving areas of existing contamination.
Erosion of unremediated areas onto remediated properties.

Lack of or inadequate disposal areafor snow (that contains contaminated soil).
Lack of drainage infrastructure and maintenance by local entities.

Uncontrolled utility excavation in areas with contamination at depth.

I nadequate road maintenance in areas where contamination exists at depth.
Inadequate disposal capacity to handle |C-generated wastes.

Discontinuation of, or diminishing, health education program.

Decrease of blood lead monitoring.

Complicated/unfounded |Cs and/or change in local government acceptance of I1Cs.
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8.0 FEDERAL FACILITIES

The purpose of this section includes the following: (1) to provide direction to EPA federal facility
project managers who oversee response actions involving lead contamination of soilsfromLBPin
residential areas of federal facilities; (2) to build and elaborate on the joint March 1999 EPA and DOD
Principles Memorandum (DOD/EPA, 1999a) and the December 1999 L ead-Based Paint Interim Field
Guide (DOD/EPA, 1999b); (3) to address situations where the DOD service component will conduct the
response actions and the regulatory agencies will provide oversight; and (4) to address the unique
considerations that arise when the federal government transfers L BP-contaminated property that is subject
to CERCLA 8§120(h) to non-federa parties (e.g., states, local governments, local reuse authorities
[LRAS], and private entities, etc.).

While existing policy, guidance, and directives on lead contamination are applicable at federal
facilities, property transfer issues present unigue requirements that necessitate this section. This section
applies to properties that will be transferred for residential use which are contaminated with lead due to
LBP or to properties/parcel s whose use would expose sensitive populations (e.g., infants, toddlers, small
children, nursing mothers) to unacceptable exposure to lead after the properties are transferred to non-
Federa entities.

Beginning in 1995, EPA and DOD began to address policy differences on the clean-up levels for
lead in soilsfrom LBP. In 1998, Sherri Goodman, then Deputy Under Secretary of Defense
(Environmental Security) and Tim Fields, Assistant Administrator for OSWER, reached agreement on the
management of LBP at residential and non-residential areas at BRAC properties. In March 1999, this
agreement was formalized as the ‘ Principles Memorandum’' (DOD/EPA, 19994). The Principles
Memorandum stated that for residential areas located on BRAC sites, Title X procedures provide an
efficient, effective, and legally adequate framework for addressing LBP in residential areas, and that as a
matter of policy, CERCLA/RCRA would apply in limited circumstances. EPA and DOD agreed that
generally for residential areas that were being transferred, Title X regulations would apply and that
CERCLA/RCRA would apply in limited circumstances. Residential real property is defined by Title X as
real property on which there is situated one or more residential dwellings used or occupied, in whole or in
part, as the home or residence of one or more persons. It isimportant to note that Title X defines
residential property differently than the Handbook.

For federal property transfers subject to CERCLA where there is a concern about |ead
contamination to soils from LBP, EPA Regions, where they are involved, will need to make a
determination whether the property meets the requirements of CERCLA §120(h)(3). This section of
CERCLA outlines deed requirements for transferring property and requires covenants indicating that all
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remedial actions have been taken at the site. Federal property contaminated with lead from LBP should
be evaluated based on its use, or itsintended reuse, before the property has been sold or transferred to
another private entity. EPA’s evaluation of the transfer should be based on an evaluation of lead
contamination by either relying on existing and available information gathered through a combination of
file searches and areview of existing data and/or a site risk assessment, which may require the collection
and analysis of additional soil samples.

The soil sampling design should be specific to the site. The actual or suspected presence of lead
contamination in soil does not necessarily require sampling. Factors to be considered before designing a
sampling plan include, but are not limited to, the nature of the facility’ s operations, its operating records,
the age of the buildings/structures under consideration, the maintenance schedule for the
buildings/structure, visual inspection, and future use. Based on these factors, it may be reasonable to
conclude that the potential risks posed by lead may be acceptable and no further evaluation is needed. It
may also be important to consider the ultimate disposition of the property once it leaves federal control.
For example, the structures may be scheduled to be demolished, so that the abatement of the hazard may
be addressed in the demolition process and may negate the need to conduct clean-up activities.

The EPA project manager and, as appropriate, an EPA risk assessor should work with their
federal, state, and local government counterparts to develop a sampling design, where required, that
would be scientifically appropriate, minimize the cost of sampling, and provide the information required
for risk management decisions. As appropriate, the local redevelopment or reuse authority should be
consulted aswell. Information from the sampling effort could result in different outcomes: a“no further
action decision”, a conclusion that more extensive sampling is necessary, or, in some cases, a response
action. All of these potential outcomes should be discussed with the lead federal agency, and others as
appropriate, prior to the initiation of sampling.

If there isinsufficient knowledge to make a conclusion about therisk at the site or if the initial
sample results indicate an unacceptabl e risk from lead, data may be collected by afocused sampling of an
environmental mediato develop an improved understanding of the risk that may be posed by the lead
exposure. It may be appropriate to determine that after visual inspection and/or focused sampling, and
after consultation with an EPA risk assessor, the lead from the area may not pose a significant risk that
requires further evaluation. Risk evaluations should be based upon a number of factorsincluding the
reasonably anticipated future land use, exposure potential, | Cs proposed or in place, and bioavailability.
The Handbook user is encouraged to obtain detailed information on ICs for federal facilitiesin the
document “Institutional Controls and Transfer of Real Property under CERCLA Section 120(h)3(A), (B),
or (C)” (EPA, 2000g).
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If the property has been used or will be reused asresidential real property after transfer, the EPA
project manager should verify that the lead federal agency has followed the Title X regulations and
policies regarding sampling and risk assessment. Asaguide to assist site managers in understanding Title
X regulations and policies, EPA and DOD jointly issued a Field Guide (DOD/EPA, 1999b) that is used
by EPA and DOD field personnel when assessing hazards due to LBP. The field guide contains
information on performing a Title X paint inspection and risk assessment and outlines the requirements
for abating soil contaminated by LBP

The Title X program, through the implementation of the new Title IV of TSCA, establishes
certification programs and work practice standards to regulate L BP hazard evaluation and abatement in
target housing and child-occupied facilities. There are two types of evaluations covered by Title X. The
first evaluation is a paint inspection that includes a surface-by-surface inspection to determine the
presence of LBP. All painted surfaces with distinct painting histories are sampled. Usually the paint
inspection is done by a combination of portable XRF devices and paint chip sampling.

The second evaluation is arisk assessment to determine if LBP hazards exist. A risk assessment
includes taking samples of all deteriorating paint, dust, and soil. The final report recommends methods to
deal with al LBP hazards that were found, which could include interim controls or abatement. A
comprehensive evaluation consists of a combination of a paint inspection and risk assessment. Paint
inspections and risk assessment conducted in accordance with Title X must be performed by certified
personnel. All results, whether positive or negative, must be disclosed at the time of sale or rental.

The final TSCA 403 regulation (EPA/HUD, 2001), defines a soil-lead hazard as bare soil on
residential real property, or on property of achild-occupied facility, that contains concentrations of lead
equal to or exceeding 400 ppm in the play areaor an average of 1,200 ppm in the rest of the yard. EPA
and DOD have agreed that as a matter of policy, for bare soil with lead concentration between 400 ppm
and 1,200 ppm, the Service, in consultation with the EPA, has the option of abatement or interim controls.
Based on the final HUD 1012/1013 regulations (24 CFR Part 35) (HUD, 2001), federal agencies can
transfer the control and abatement requirements to the purchaser, but by law the federal agency is
responsible for performing the LBP inspection and risk assessment and must assure that through
contractual mechanisms, the purchaser has performed the abatement of the soil in accordance with
Title X.



In cases where the EPA project
manager makes a determination that actions
taken to address LBP hazards are sufficient
(following the requirements outlined in the
Field Guide), EPA should agree with the
federal agency on the transfer documents and
the covenant that all remedial action necessary
to protect human health and the environment
with respect to any such substances remaining
on the property has been taken before the date

of such transfer . In the case of BRAC sites, the EPA project manager can agree on the Findings of

Finding of Suitability to Transfer (FOST) —A
process that has been established to identify
and prepare property for transfer by deed.
Such transfers are usually undertaken at a
property where environmental responseis not
needed or has been taken. However, under
certain conditions, new authority now permits
earlier transfer. The FOST process also looks
at the compatibility of an anticipated reuse
with completed restoration activities and
identifies restrictions necessary to protect
human health and the environment.
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Suitability to Transfer (FOST) or Findings of Suitability to Lease (FOSL) language, and/or the operating
properly and successfully (OPS) determination as required by CERCLA. When an EPA project manager

has unresolved questions as to whether actions at

residential areas meet the requirements of

Finding of Suitability to Lease (FOSL) —A
process that has been established for leasing
of property that cannot be transferred by deed
because environmental restoration activities
are still ongoing. The FOSL process also
looks at the compatibility of a proposed reuse
with ongoing restoration activities and
identifies restrictions necessary to protect
human health and the environment and
prevent interference with the cleanup.

CERCLA, she/he should raise these issues to the
federal agency and provide an opportunity for
response. Inthe case of BRAC sites, it is proper
to highlight these concernsin EPA’s comments
on the FOST/FOSL. Efforts should be made to
determine that the purchaser is fully aware that
EPA has questions about the condition of the

property.
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TITLE X AND EPA’STOXIC SUBSTANCES CONTROL ACT (TSCA) TITLE |V LEAD PROGRAM

Background

The Housing and Community Development Act of 1992 (PL102-550) contained Title X the
“Residential Lead-Based Paint Hazard Reduction Act of 1992" (HUD, 1992). Even though thiswas a
U.S. Department of Housing and Urban Development (HUD) authorization bill, it established a series of
requirements for EPA. Title X includes anew Title IV of the Toxics Substances Control Act (TSCA).
The sections that address EPA aone have section numbers in the four hundred (400) series, such as
Section 403, Health Based Standards, whereas the HUD portions have numbers in the one thousand
(1000) series, such as Section 1015, Task Force. There is one section, Section 1018, that Congress
regquired both HUD and EPA to jointly issue arule on disclosure.

Overview

Title X addresses LBP and LBP hazards and requires EPA and HUD to issue regulations to
address thoseitems. Title X’s emphasisison actual hazards such as deteriorating paint, lead in dust, or
lead in soil versus potential hazards such asintact paint. Generally, Title X does not mandate inspections,
risk assessments, abatements of LBP, or LBP hazards. The exceptions are HUD program related actions
(Section 1012) or when afederal agency disposes of a property that will be used for residential purposes
(Section 1013). However, if you choose to do an inspection, risk assessment, or abatement, Title X
establishes certification requirements and work practice standards that must be followed. Title X requires
disclosure at the time of sale or rental (Section 1018) and the provision of abrochure Protect Your Family
from Lead in Your Home (EPA, 1999a), before rehabilitation (Section 406b). EPA may authorize state
programs to operate in lieu of the federal program for the 400 series regulations but not Section 1018.
See Appendix A for afull discussion of Title X.

Scope of Title X

Title X contains specific classes of structuresthat it regulates. Thefirst category is “target
housing”, which is defined as “...any housing constructed prior to 1978 except housing for the elderly or
persons with disabilities (unless any child who isless than 6 years of age resides or is expected to reside
in such housing for the elderly or persons with disabilities) or any 0-bedroom dwelling.”

The second category is “child occupied facilities’, which are defined as*“... abuilding or a
portion of abuilding, constructed prior to 1978, visited regularly by the same child, 6 years of age or
under, on at least two different days within any week (Sunday through Saturday period), provided that
each day’ svisit lasts at least 3 hours and the combined weekly visit lasts at |east 6 hours, and the
combined annual visits last at least 60 hours. Child-occupied facilities may include, but are not limited
to, day-care centers, preschools and kindergarten classrooms’ (EPA, 20014).

As of December 2001 target housing and child occupied facilities are the only classes of
structures for which EPA hasissued final regulations.

CERCLA 121(e)(1) exempts any response action conducted entirely on-site from having to
obtain afederal, state, or local permit, wherethe action is carried out under §121. In general,
on-site actions need to comply only with the substantive aspects of ARARs and not with the
corresponding administrative requirements. Therefore, the administrative requirements laid out under
TSCA 402 and 403 are not considered ARARs for actions conducted entirely on-site.
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More |l nformation

Section 405 requires EPA to establish aHot Line and Clearing House for lead. This has
been done and the National Lead Information Center’ s toll free number is 1-(800)-424-LEAD.
Additionally the EPA web site at www.epa.gov/lead has al the rules, fact sheets, and guidance documents
that the EPA Office of Pollution Prevention and Toxics has devel oped.

Description of the Sections of Title X
Title X Final Rulesin Effect for ONLY Target Housing:

Section 1012. This section establishes the requirements for those who get assistance or mortgage
insurance from HUD. The requirements are HUD program specific, but only pertain to those who are
involved with a particular HUD program.

Section 1013. This section establishes the requirements for federal agencies that dispose of target
housing that will be used for residential purposes.

Section 1018. Section 1018 requires that sellers and landlords disclose known LBP and LBP
hazards and provide available reports to buyers and renters. Sellers and landlords must also provide a
copy of Protect Your Family from Lead in Your Home (EPA, 19993).

Thisisajoint rule between EPA and HUD. Section 1018 does not include “ child occupied
facilities’; EPA devel oped the concept of “child occupied facilities” under TSCA Title IV, thetermis
only in effect for TSCA four hundred (400) series rules.

TSCA Final Rulesin Effect for ONLY Target Housing and Child Occupied Facilities:

Section 402/404 State Certification Programs establishes a nationally consistent federal Program
for the certification of individuals and firms engaged in training, paint inspections, risk assessments, and
certification of abatement workers, supervisors and training providers. There are two aspects of the
program. States and tribes are encouraged to establish a program that asawhole, is at least as protective
as EPA’ sfederal program. The state programs can be more protective. When a state program is
approved, it becomes the federal program in that state.

If the state or tribe does not establish an acceptable certification program, EPA operates the
national programin that state. Much of the work is done in the EPA Regional Office. As of December
2001, 39 states, the Didtrict of Columbia, and 2 tribes have EPA authorized programs. Two states with
large populations, which do not have authorized programs, are New Y ork and Florida.

Section 403 establishes hazard standards for lead in paint, dust, and soil. Lead-based paintisa
hazard if (1) it is deteriorated; (2) it is present on afriction surface that is subject to abrasion and the dust-
lead levels on the nearest horizontal surface are equal to or greater than the applicable dust hazard
standard; or (3) it is present on any chewable surface on which there is evidence of teeth marks. (Lead-
based paint is statutorily defined as paint containing 1.0 milligram or more lead per square centimeter or
0.5% or more lead by weight.) Dust isahazard if it contains 40 micrograms or more lead per square foot
on floors or 250 micrograms or more lead per square foot on window sills. Soil is ahazard if it contains
400 parts per million or more in play areas or 1,200 parts per million or more in the rest of the yard.

This regulation also established the following clearance levels for interior dust: 40 micrograms
lead per square foot for floors, 250 micrograms lead per square foot for window sills, and
400 micrograms lead per square foot for window troughs.
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EPA’ s Section 403 rule was intended to prioritize risks as opposed to being inclusive of
situationsin which risks of concern exist. Per the rule preamble, “ The hazard standard in this TSCA rule
wasintended asa ‘‘worst first’’ level that will aid in setting priorities to address the greatest lead risks
promptly at residential and child-occupied facilities affected by lead-based paint” (EPA, 2001a). While
identification of lead hazards (as defined under TSCA) is anecessary part of the facility reuse process, a
minimal approach that would insure only that the letter of the hazard standards are met may not protect
against some important risks.

Section 405 establishes standards of environmental sampling laboratories. The National Lead
Laboratory Accreditation Program (NLLAP) is administered by the American Industrial Hygiene
Association and the American Association for Laboratory Accreditation. All laboratory samples must be
analyzed by an NLLAP accredited |aboratory.

Section 406b requires that the pamphlet Protect Your Family from Lead in Your Home (EPA,
1999a) be distributed no more than 60 days before a renovation in the home.

TSCA Rules Being Developed

Section 402. Renovation and remodeling requirements for target housing and child occupied
facilities are being drafted as a proposed rule. Requirements for bridges and structures constructed prior
to 1978 are being drafted for re-proposal. Both of these could include training, certification, and work
practice standards.

L ead-based Paint Debris. Thisrule was not required by Title X, but the need was clearly there
to treat portions of the debris from lead-based activities differently than the RCRA requirements. There
are two categories of waste discussed. First isthe paint chips and dust, sludges and filtercakes, wash
water and contaminated and decontaminated protective clothing equipment that would continue to be
subject to al the requirements of RCRA. Second isthe “lead-based paint architectural component
debris’, which would be exempt from the Toxicity Characteristics rule including Toxicity Characteristic
Leaching Procedure (TCLP) testing for lead only. Thiswould allow disposal of these components at
construction-demolition (CD) landfills.

Although the Pb Debris Ruleis still being developed, in the interim, EPA hasissued a
Memorandum that " Regulatory Status of Waste Generated by Contractors and Residents from
L ead-Based Paint Activities Conducted in Households' - signed July 31, 2000. This memo clarifies
the regulatory status of waste generated as aresult of LBP activities (including abatement, renovation
activities, and remodeling) in homes and other residences. This memo explains why LBP generated by
contractors in households is "household waste" and thus excluded from the RCRA Subtitle C hazardous
waste regulations. The household exclusion applies only to waste generated by either residents or
contractors conducting LBP activitiesin residents. Asaresult, LBP waste from residences can be
discarded in amunicipal solid waste landfill or amunicipal solid waste combustor.
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9200.4-27

EPA/540/F-98/030
PB98-963244

OSWER Directive # 9200.4-27P

MEMORANDUM

SUBJECT: Clarification to the 1994 Revised Interim Soil Lead Guidance for CERCLA Sitesand
RCRA Corrective Action Facilities

FROM: Timothy Fields, Jr.

Acting Assistant Administrator
TO: Regional Administrators I-X
PURPOSE

This directive clarifies the existing 1994 Revised Interim Soil Lead Guidance for CERCLA Sites and
RCRA Caorrective Action Facilities, OSWER Directive 9355.4-12. Specificaly, this directive clarifies
OSWER’s policy on (1) using EPA’s Science Advisory Board (SAB) reviewed Integrated Exposure
Uptake Biokinetic Model (IEUBK) and blood lead studies, (2) determining the geographic areato usein
evaluating human exposure to lead contamination (“exposure units’), (3) addressing multimedia lead
contamination and (4) determining appropriate response actions at lead sites. The purpose for clarifying
the existing 1994 directive isto promote national consistency in decision-making at CERCLA and RCRA
lead sites across the country.

BACKGROUND

OSWER Directive 9355.4-12, issued on July 14, 1994 established OSWER’s current approach to
addressing lead in soil at CERCLA and RCRA sites. The existing directive established a streamlined
approach for determining protective levelsfor lead in soil at CERCLA sites and RCRA facilities as
follows:

. It recommends a 400 ppm screening level for lead in soil at residential properties;

. It describes how to devel op site-specific preliminary remediation goals (PRGs) at CERCLA sites
and media cleanup standards at RCRA Corrective Action facilities for residential land use; and,

. It describes a strategy for management of lead contamination at CERCLA sites and RCRA
Corrective Action facilities that have multiple sources of lead.

The existing interim directive provides direction regarding risk assessment and risk management
approaches for addressing soil lead contaminated sites. The OSWER directive states that, “ ...
implementation of this guidance is expected to provide more consistent decisions across the country ...”
However, since that directive was released, OSWER determined that clarification of the guidanceis
needed. Key areas being clarified by issuance of this directive include: (1) using the IEUBK model and
blood lead studies, (2) determining exposure units to be considered in evaluating risk and developing risk
management strategies, (3) addressing multimedia lead contamination and (4) determining appropriate
response actions at residential lead sites. The existing directive provides the following guidance on these
areas;
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1 The OSWER directive recommends using the Integrated Exposure Uptake Biokinetic (IEUBK)
Model for Lead in Children (Pub. # 9285.7-15-1, PB93-963510) for setting site-specific
residential preliminary risk-based remediation goals (PRGs) at CERCLA sites and media cleanup
standards (MCSs) at RCRA corrective actions Facilities. The directive states that the [IEUBK
model isthe best tool currently available for predicting the potential blood lead levels of children
exposed to lead in the environment. OSWER'’ s directive also recommends the evaluation of blood
lead data, where available, and states that well-conducted blood lead studies provide useful
information to site managers. The directive however recommends that “... blood lead data not be
used alone to assess risk from lead exposure or to develop soil lead cleanup levels.”

2. The directive describes OSWER’ s risk reduction goal as“...generally, OSWER will attempt to
limit exposure to soil lead levels such that atypical (or hypothetical) child or group of similarly
exposed children would have an estimated risk of no more than 5% of exceeding a 10 - g/dl blood
lead level.” The directive aso states that “... EPA recommends that a soil lead concentration be
determined so that atypical child or group of children exposed to lead at this level would have an
estimated risk of no more than 5% of exceeding ablood lead of 10 - g/dl.” OSWER generally
defines an exposure unit as a geographic area where exposures occur to the receptor of concern
during the time of interest and believes that for a child or group of similarly exposed children,
thisistypically the individual residence and other areas where routine exposures are occurring.

3. The directive recommends that risk managers assess the contribution of multiple environmental
sources of lead to overall lead exposure (e.g., consideration of the importance of soil lead levels
relative to lead from drinking water, paint, and household dust) which promotes devel opment of
risk reduction strategies that address all sources that contribute significantly to exposure.

4, The OSWER directive states that the IEUBK model is not the only factor to be considered in
establishing lead cleanup goals. Rather, the IEUBK modél is the primary risk assessment tool
available for evaluating lead risk and the results of the model are used to guide selection of
appropriate risk management strategies for each site.

Since the OSWER directive was issued in 1994, there has been a trend toward a more consi stent approach
to managing risk at residential lead sites, however, OSWER was interested in identifying areas requiring
additional clarification to facilitate more effective implementation of the directive. Asafirst stepin the
process, meetings were held with various EPA Regions, States and local governments to discuss how the
directive has been implemented nationally at lead sites since 1994. By participating in these meetings and
by reviewing the decisions that are being made across the country, OSWER believed that clarification of
certain aspects of the 1994 directive would be useful.

All of the documents and guidance referenced in this directive are available through the National
Technical Information Service (NTIS) at 703-605-6000 or could be downloaded electronically from:
http//epa.gov/superfund/oerr/ini_prod/lead/prods.htm.

OBJECTIVE

At lead contaminated residential sites, OSWER seeks assurance that the health of the most susceptible
population (children and women of child bearing age) is protected and promotes a program that
proactively assesses and addresses risk. OSWER believes that predictive tools should be used to evaluate
the risk of lead exposure, and that cleanup actions should be designed to address both current and
potential future risk.

While health studies, surveys, and monitoring can be valuable in identifying current exposures and
promoting improved public health, they are not definitive toolsin evaluating potential risk from exposure
to environmental contaminants. In the case of lead exposure, blood lead monitoring programs can be of
critical importance in identifying individual s experiencing potential negative health outcomes and
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directing education and intervention resources to address those risks. However, CERCLA §121(b)
requires EPA to select cleanup approaches that are protective of human health and the environment and
that utilize permanent solutions to the maximum extent practicable. To comply with the requirements set
forth in CERCLA 8121(b), OSWER will generally require selection of cleanup programs that are
proactive in mitigating risk and that do not simply rely on biological monitoring programs to determine if
an exposure has aready occurred.

To meet these objectives, OSWER will seek actions that limit exposure to soil lead levels such that a
typical child or group of similarly exposed children would have an estimated risk of ho more than 5% of
exceeding a 10 - g/dl blood lead level. If lead is predicted to pose arisk to the susceptible population,
OSWER recommends that actions be taken to significantly minimize or eliminate this exposure to lead.

The principleslaid out in the four attached fact sheets (Appendix) support OSWER’s goals by
encouraging appropriate assessment and response actions at CERCLA and RCRA lead sites across the
country.

This clarification directive emphasi zes the following key messages regarding the four areas and
encourages the users of this directive, be they EPA Regions, States, or other stakeholders, to adopt these
principles in assessing and managing CERCLA and RCRA lead sites across the country. The critical
elements of the attached papers are as follows:

l. Using Blood Lead Studies and IEUBK Model at Lead Sites:

OSWER emphasizes the use of the IEUBK Model for estimating risks for childhood lead exposure from a
number of sources, such as soils, dust, air, water, and other sourcesto predict blood lead levelsin children
6 monthsto 84 (7 years) months old. The 1994 directive also recommended evaluation of available blood
lead data and stated that data from awell-conducted blood lead study of children could provide useful
information to site managers. In summary, OSWER'’ s clarification policy on the appropriate use of the
IEUBK and blood lead studiesis that:

. OSWER recommends that the IEUBK model be used as the primary tool to generate risk-based
soil cleanup levels at lead sites for current or future residential land use. If Regions propose an
alternative method for generating cleanup leves, they are required to submit their approach to the
national Lead Sites Consultation Group (LSCG)* for review and comment;

. Response actions can be taken using IEUBK predictions alone; blood lead studies are not
required; and
. Blood lead studies and surveys are useful tools at lead sites and can be used to identify key site-

specific exposure pathways and to direct health professionals to individual s needing immediate
assistance in minimizing lead exposure; however, OSWER recommends that blood lead studies
not be used for establishing long-term remedia or non-time-critical removal cleanup levels at
lead sites.

. Determining Exposure and Remediation Units at Lead Sites

1The Lead Sites Consultation Group (LSCG) is comprised of senior management representatives from the
Waste Management Divisionsin all 10 EPA regions along with senior representatives from the Office of Emergency
and Remedial Response in EPA headquarters. The LSCG is supported by EPA’s Technical Review Workgroup
(TRW) for lead and the national Lead Sites Workgroup (LSW). The TRW consists of key scientific expertsin lead
risk assessment from various EPA Regions, labs and headquarters. The LSW is comprised of senior Regional Project
Managers from various Regions and key representatives from headquarters who are experienced in addressing lead
threats at Superfund sites.
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OSWER recommends that cleanup levels at |ead sites be designed to reduce risk to atypical or
individual child receiving exposures at the residence to meet Agency guidelines (i.e., no

greaterthan a 5% chance of exceeding a 10 - g/dl blood lead level for afull-time child resident).
Therefore, it is recommended that risk assessments conducted at |ead-contaminated residential

sites use the individual residence as the primary exposure unit of concern. This does not mean

that arisk assessment should be conducted for every yard, rather that the soil lead contamination data
from yards and other residential media (for example, interior dust and drinking water) should be input
into the IEUBK model to provide a preliminary remediation goal (PRG) for the residential setting. When
applicable, potential exposure to accessible site-related lead sources outside the residential setting should
also be evaluated to understand how these other potential exposures contribute to the overall risk to
children, and to suggest appropriate cleanup measures for those areas.

I1. Addressing Multimedia Contamination at Lead Stes

EPA generaly has limited legal authority to use Superfund to address exposure from interior lead-based
paint. Asapolicy matter, OSWER recommends that such exposures not be addressed through actual
abatement activities. However, EPA Regions should promote addressing interior paint risks through
actions by others (e.g., potentially responsible parties (PRPs), other government programs, etc.) asa
component of an overall site management strategy. Because of other competing demands on the
Superfund Trust Fund, OSWER recommends that EPA Regions avoid using the Superfund Trust Fund for
removing exterior lead-based paint and soil contaminated from lead-based paint. Superfund dollars may
however be used in limited circumstances to remediate exterior lead-based paint in order to protect the
overall site remedy (i.e., to avoid re-contamination of soils that have been remediated) but generally only
after determining that other funding sources are unavailable. As with interior lead-based paint abatement,
EPA Regions should promote remediation of exterior lead-based paint by others, such as PRPs, local
governments or individual homeowners.

V. Determining Appropriate Response Actions at Lead Sites

In selecting site management strategies, it is OSWER's preference to seek early risk reduction with a
combination of engineering controls (actions which permanently remove or treat contaminants, or create
reliable barriers to mitigate the risk of exposure) and non-engineering response actions. All potential lead
sources should be identified in site assessment activities. Non-engineering response actions, such as
education and health intervention programs, should be considered an integral part of early risk reduction
efforts because of their potential to provide immediate health benefits. In addition, engineering controls
should be implemented early at sites presenting the greatest risk to children and other susceptible
subpopulations.

Asagiven project progresses, OSWER'’s goal should be to reduce the reliance on education and
intervention programs to mitigate risk. The goal should be cleanup strategies that move away from
reliance on long-term changes in community behavior to be protective since behaviora changes may be
difficult to maintain over time. The actual remedy selected at each CERCLA site must be determined by
application of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (55 FR
8666- 8865, March 8, 1990) remedy selection criteria to site-specific circumstances. This approach aso
recognizes the NCP preference for permanent remedies and emphasi zes selection of engineering over
non-engineering remedies for long-term response actions.

This directive clarifies OSWER' s policy on four key issue areas addressed in the 1994 OSWER soil |ead
directivein order to promote a nationally consistent decision-making process for ng and managing
risks associated with lead contaminated sites across the country. The policy presented in these specific
issue areas supersedes all existing OSWER policy and directives on these subjects. No other aspects of
the existing 1994 directive are affected.
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IMPLEMENTATION

The principleslaid out in this directive (which includes the four attached factsheets) are meant to apply to
all residential lead sites currently being evaluated through the CERCLA Remedial
Investigation/Feasibility Study process and all future CERCLA Sites and RCRA Corrective Action
Facilities contaminated with lead. The Regions will be required to submit their rationale for deviating
from the policieslaid out in this directive to the Lead Sites Consultation Group. This directive does not
apply to previous remedy selection decisions.

Attachments

CC: Waste Management Policy Managers (Regions |-X)
Stephen Luftig, OERR
Elizabeth Cotsworth, OSW
James Woolford, FFRRO
Barry Breen, OSRE
Larry Reed, OERR
Tom Sheckells, OERR
Murray Newton, OERR
Betsy Shaw, OERR
John Cunningham, OERR
Paul Nadeau, OERR
Bruce Means, OERR
Earl Salo, OGC

NOTICE: This document provides guidance to EPA staff. The document does not, however,
substitute for EPA’ s statutes or regulations, nor isit aregulation itself. Thusit cannot impose legally-
binding requirements on EPA, states, or the regulated community, and may not apply to a particular
situation based upon the circumstances. EPA may change this guidance in the future, as appropriate.
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Factsheet: Using the | EUBK Model and Blood L ead Studies at Residential L ead Sites

Question: What is OSWER' s policy on using the IEUBK model and blood lead studiesin
conducting risk assessments and setting cleanup standards at residential lead contamination sites?

Answer: OSWER' s policy on using the IEUBK model and blood lead studies in conducting risk
assessment and setting cleanup standardsis as follows:

A. Use of the | EUBK Moddl:

1 The IEUBK model isagood predictor of potential long-term blood lead levels for childrenin
residential settings. OSWER recommends that the IEUBK model be used as the primary tool to
generate risk-based soil cleanup levels at lead sites for current or future residential land use. If
Regions propose an alternative method for generating cleanup levels, they are required to submit
their approach to the National Lead Sites Consultation Group (L SCG) for review and comment.

2. Blood lead distributions predicted by the IEUBK model illustrate a plausible range of variability
in children’ s physiology, behavior, and household conditions.

3. Response actions can be taken, and remedial goals developed, using IEUBK predictions alone.

B. Use of Blood L ead Studies/Data:

1. Blood lead studies, surveys, and monitoring are useful tools at lead sites and can be used to help
identify key site-specific exposure pathways and direct health professionals to individuals
needing immediate assistance in minimizing lead exposure.

2. The utility of blood lead testing results and studies depends on how representative the
information is of the population being evaluated, the design of the data collection, and the quality
of the laboratory analysis. To this end, OSWER recommends that EPA Regions consult with
ATSDR or CDC to assess or design studies according to their intended use.

3. Many blood lead screening, monitoring, or testing programs differ from blood lead studiesin that
they do not attempt to identify risk factors for childhood exposure to lead sources. Although these
programs may be extremely beneficial in identifying children with elevated blood lead levels and
identifying candidates for referral to medical professionals for evaluation, they may not provide
an accurate representation of community-wide exposure.

4, Well-designed blood lead studies may be used to identify site specific factors and pathwaysto be
considered in applying the IEUBK model at residential lead sites. However, OSWER
recommends that blood lead studies not be used to determine future long-term risk where
exposure conditions are expected to change over time; rather, they should be considered a
snapshot of ongoing exposure under a specific set of circumstances (including community
awareness and education) at a specific time. Long-term studies may be helpful in understanding
exposure trends within a community and evaluating the effectiveness of cleanup strategies over

time.
C. |EUBK and Blood L ead Studies/Data:
1 Blood lead data and IEUBK model predictions are expected to show a general concordance for

most sites. However, some deviations between measured and predicted levels are expected. On
some occasions, declinesin blood lead |evels have been observed in association with lead
exposure-reduction and health education. However, long-term cleanup goals should be protective
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in the absence of changes in community behavior asthereislittle evidence of the sustained
effectiveness of these education/intervention programs over long periods of time.

2. Where actual blood lead data varies significantly from IEUBK Model predictions, the model
parameters should not automatically be changed. In such a case, the issue should be raised to the
Lead Technical Review Workgroup (TRW) to further identify the source of those differences.
Site work need not be put on hold while the issue is being reviewed by the TRW; the site
manager should review other elements of the lead directive and the “Removal Actions at Lead
Sites’ guidance to determine appropriate interim actions to be taken at the site.

The Regions will be required to submit their rationale for deviating from the policieslaid out in this
factsheet to the Lead Sites Consultation Group.
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Factsheet: Deter mining Exposur e and Remediation Units at Residential L ead Sites

Question: How does OSWER define an exposure unit, and subsequently apply this definition in
conducting risk assessment and risk management activities at residential lead sites?

Answer: OSWER recognizes that defining and characterizing exposure unit(s) for asiteis
critically important in undertaking risk assessment activities and in designing protective cleanup
strategies. An exposur e unit is defined as a geographic area where exposures occur to the receptor of
concern during the time of interest and that for a child, or group of similarly exposed children, thisis
typically theindividual residence and other areas where chronic or ongoing exposures are occurring.

Various approaches to characterizing and managing risks by exposure units have been examined by
OSWER. OSWER recognizes that lead ingestion can also cause adverse health effects in adults and
fetuses but believes that by adequately limiting lead exposures to young children at residential sites, these
other receptors will generally be likewise protected from adverse health impacts.

EPA’s goal isto protect human health and the environment under current and future exposure scenarios.
At lead sites, OSWER wants to assure that children’s health is protected and promotes a program that
proactively assesses risks rather than relying on biological monitoring to determine if an exposure has
aready occurred. OSWER emphasi zes actions be taken at lead sites that will minimize or eliminate
exposure of children to environmental |ead contamination.

To achieve the above stated goal, OSWER recommends characterizing exposur e units as exposure
potential at the individual residence asthe primary unit of concern for evaluating potential risk at
lead contaminated residential sites. This recognizes that there are children whose domain and activities
occur principally within the confines of a particular residential property. For determining exposure
potential (and ultimately developing protective cleanup levels) at the individual home, OSWER
recommends the scenario to be evaluated (through use of the IEUBK Model) would be ayoung child in
full-time residence. This approach helps achieve OSWER’ s recommended hesalth protection goal that an
individual child or group of similarly exposed children would have <5% chance of exceeding a blood lead
concentration of 10 - g/dl. In designing community wide cleanup strategies, it is essential that non-
residential areas (e.g., parks, day care facilities, playgrounds, etc.), where lead exposure may occur, also
be characterized with respect to their contribution to soil-lead exposure, and appropriate cleanup actions
implemented.

OSWER recommends that risk management decisions for response to residential lead contamination sites
focus on reducing risk at residences, but also recommends that response strategies be developed for other
site locations (exposure units) where children receive exposure. Flexibility in determining appropriate
response actions that provide protection at the individual residence should be considered in context of the
NCP remedy selection criteria. The lead exposure issues are complex and OSWER recommends that EPA
Regionstry to communicate clearly the risk characterization and risk management decisions to the site
residents. Affected communities must clearly understand the context of risk management decisions, how
these decisions affect the health of their children, and how cleanup actions will influence the future
growth and development of the community.

The Regions will be required to submit their rationale for deviating from the policieslaid out in this
factsheet to the Lead Sites Consultation Group.
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Question: What is OSWER' s policy on addressing multimedia contamination at residential lead
sites?
Answer: OSWER recognizes that several sources of |ead-contamination, including soil, ground

water, airborne particulates, lead plumbing, interior dust, and interior and exterior lead-based paint may
be present at Superfund sites where children are at risk or have documented lead exposure. These lead
sources may contribute to elevated blood lead levels and may need to be evaluated in determining risks
and cleanup actions at residential lead sites. However, there are limitations on the Agency’ s statutory
authority under CERCLA to abate some of these sources, such as indoor lead-based paint and lead
plumbing because CERCLA responses may be taken only to releases or threatened releases into the
environment (CERCLA 8104 (a)(3) and (4)).

When EPA’ s resources, or authority to respond or to expend monies under Superfund islimited, OSWER
recommends that EPA Regionsidentify and coordinate to the greatest extent possible with other
authorities and funding sources (e.g., other federal agencies and state or local programs). EPA Regions
should coordinate with these other authorities to design a comprehensive, cost-effective response strategy
that addresses as many sources of lead as practicable. These strategies should include actions to respond
to lead-based paint, interior dust, and lead plumbing, as well as ground water sources and lead-
contaminated soil.

Although OSWER will encourage that EPA Regions fully cooperate in the development of a
comprehensive site management strategy, OSWER realizes that compl ete active cleanup of these other
sources may be difficult to complete due to limited funding available to other authorities. Since complete
cleanups of these sourcesis not guaranteed, and at most sites may be unlikely, OSWER recommends that
the soil cleanup levels not be compromised. In other words, the soil cleanup levels should be cal culated
with the IEUBK model using existing pre-response action site specific data. Thisis due to the fact that
soil cleanup levels at residential |ead sites are generally established to protect individuals, from excess
exposures to soils, and house dust attributable to those soils, and are not attributable to exposure to other
sources such asinterior lead paint which should be managed on a residence specific basis. Remediation of
non-soil lead sources to mitigate overall lead exposure at individual residences should therefore not be
used to modify site-wide soil lead cleanup levels.

The recommendations provided below represent OSWER' s policy on addressing |ead-contaminated
media and/or sources for which EPA has limited or no authority to remediate.

Interior Paint: EPA haslimited legal authority to use Superfund to address exposure from interior lead-
based paint. As a policy matter, OSWER recommends that such exposures not be addressed through
actual abatement activities. However, EPA Regions should promote addressing interior paint risks
through actions by others, such as HUD, local governments, or individual home owners as a component
of an overall site management strategy. Any activities to clean up interior lead-based paint by PRPs or
other parties should not result in an increase of the risk-based soil cleanup levels.

Exterior Paint: Because of other competing demands on the Superfund Trust Fund, OSWER
recommends that EPA Regions avoid using the Superfund Trust Fund for removing exterior |ead-based
paint and soil contaminated from lead-based paint. Superfund dollars may be used to respond to exterior
lead-based paint for protecting the overall site remedy (i.e., to prevent re-contamination of soilsthat have
been remediated) but only after determining that other funding sources are unavailable. Where other
sources of funding are not available, EPA may utilize the CERCLA monies to remediate exterior |ead-
based paint on homes/buildings, around which soil contaminated by other sources has been cleaned up to
prevent recontamination of the soil. The Superfund should not be used to remediate exterior lead-based
paint where no soil cleanup has occurred. As with interior lead-based paint abatement, EPA Regions
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should promote remediation of exterior lead-based paint by others, such as PRPs, local governments or
individual homeowners. Cleanup activities of exterior paint conducted by PRPs or other parties should
not result in an increase of the risk-based soil cleanup levels.

Interior Dust: Lead contaminated interior dust can be derived from several sources, including interior
paint, home owner hobbies, exterior soil, and other exterior sources. In many cases, it may be difficult to
differentiate the source(s) for the lead contamination in the dust. In general, EPA Regions should refrain
from using the Superfund Trust Fund to remediate interior dust. Because of the multi-source aspects of
interior dust contamination, potential for recontamination, and the need for a continuing effort to manage
interior dust exposure, OSWER recommends the use of an aggressive health education program to
address interior dust exposure. Such programs, administered through the local health department (or other
local agency), should be implemented in conjunction with actions to control the dust source. At a
minimum, the program should include blood lead monitoring, and personal hygiene and good
housekeeping education for the residents. OSWER believes that EPA Regions can also support the
program by providing HEPA vacuums to the health agency for use in thoroughly cleaning home interiors.

Lead Plumbing: Generally CERCLA does not provide for legal authority to respond to risks
posed by lead plumbing within residential dwellings. It should be noted that the water purveyor is
responsible for providing clean water to the residences. Aswith interior dust, OSWER recommends that
EPA Regions coordinate with local agencies to establish a health education program to inform residents
of the hazards associated with lead plumbing and how to protect themselves by regularly flushing, or
preferably, replacing lead pipes. Soil cleanup levels should not be adjusted to account for possible
remediation of lead plumbing.
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Factsheet: Determining Appropriate Response Actions at Residential L ead Sites

Question: What is OSWER’ s position on the appropriate use of engineering and non-engineering
response actions in developing risk management strategies for lead sites?

Answer: One goal emphasized in the recent third round of Superfund Reformsisfor EPA to take a
consistent approach in selecting and implementing both long- and short-term response actions at lead sites
in all regions. One obstacle to achieving this consistency has been differing degrees of reliance on non-
engineering response actionsin reducing risk.

Site management strategies at lead sites typically include a range of response actions. Alternatives range
from engineering controls that permanently remove or treat the contaminant source to non-engineering
response actions, such as educational programs and land use restrictions. This continuum represents the
range of response options available to risk managers. This position paper clarifies the relationship
between engineering and non-engineering response actions in developing site management strategies.

In selecting site management strategies, OSWER'’ s policy will be to seek early risk reduction with a
combination of engineering controls (actions which permanently remove or treat contaminants, or which
create reliable barriers to mitigate the risk of exposure) and non-engineering response actions. All
potential lead sources should be identified in site assessment activities. Non-engineering response actions,
such as education and health intervention programs, should be considered an integral part of early risk
reduction efforts due to their potential to provide immediate health benefits.? In addition, engineering
controls should be implemented early at sites presenting the greatest risk to children and other susceptible
subpopulations. Community concerns should receive a high priority in site decision-making; local support
isvital to the success of hedlth intervention and education programs.

Asthe project progresses, OSWER's goal should be to reduce reliance on education and intervention
programs to mitigate risk. The goal should be cleanup strategies that move away from reliance on long-
term changes in community behavior to be protective; behavioral changes

may be difficult to maintain over time. The actual remedy selected at each site must be determined by
application of the NCP remedy selection criteriato site-specific circumstances. However, this approach
recognizes the NCP preference for permanent remedies and emphasi zes the use of engineering controls
for long-term response actions. This approach also recognizes that well-designed health intervention and
education programs, when combined with deed restrictions and/or other institutional controls, may be
appropriate for reducing future exposure potential and may supplement engineering controls.

In instances where Regions believe that the use of engineering controls isimpracticable, and education,
health intervention, or institutional controls are proposed as the sole remedy, Regions will be required to
consult with the LSCG.

The actual effectiveness of health intervention and educational programsin reducing risk continues to be a
subject of discussion. Anecdotal information suggests that such programs can provide short-term benefitsin some
populations. Rigorous statistical studies demonstrating the benefits of educational programsin preventing lead
exposure are lacking. It is generally recognized that not all segments of the population will be influenced by such
programs, and that long-term benefits are less certain. Local support for such programsis critical. The active (and
long-term) participation of local and state public health agenciesis needed in implementing institutional controls,
including health intervention and education programs; without local implementation of such programs their success
is uncertain. Additional research on the effectiveness of these programsis critical to consideration of their usein
future cleanups.
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TableC-1
Contacts and Software for Sample Planning Design
Topic Contact(s)
Sampling General support EPA HQ Quality Staff
plan design/ Phone: (202) 564-6830
Systematic FAX: (202) 565-2441
Planning E-mail: quality @epa.gov
Dynamic Field Activities Internet:
http://www.epa.gov/superfund/programs/dfa/
index.htm
DEFT: Data Quality Objectives E-mail: quality @epa.gov
Software Decision Error Feasibility Trials Internet:

http://www.ornl.gov/doe oro/dgo/resdgo.htm

FIELDS: Fully Integrated
Environmental Decision Support

Internet:
http://www.epa.gov/region5fiel ds/static/pages/ind
ex.html

Geo-EAS: Geostatistical
Environmenta Assessment
Software

E-mail: englund.evan@epa.gov
Internet; http://www.ai-geostats.org/

SADA: Spatial Analysis Decision
Assistance

E-mail; sada@tiem.utk.edu
Internet: http://www.tiem.utk.edu/~sada/

VSP: Visua Sample Plan

E-mail: nell.cliff @pnl.gov
Internet: http://dgo.pnl.gov/vsp/
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CONSENT FOR ACCESSTO PROPERTY
FOR SAMPLING

Name: Daytime Phone Number:

Address(es) of Property(ies):

| consent to officers, employees, and authorized representatives of the United States
Environmental Protection Agency (EPA) entering and having access to my property for the purpose of
taking [DESCRIBE NUMBER OF SAMPLING LOCATIONS AND DEPTHS] which are necessary to
implement the cleanup of lead contamination in the soil.

Thiswritten permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind. | understand that EPA or authorized representatives of EPA will
contact me at least one week in advance before the soil samples are collected. Thisagreement isonly for
the purpose of soil sampling and no other work.

Date
| | grant | | do not grant

access to my property access to my property
Signature Signature

O | would also like EPA to have alead expert contact me to schedule a free inspection to identify
potential lead hazards in my home and provide safety tips.
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United States Environmental Protection Agency Region 6
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733
CONSENT FOR ENTRY AND ACCESSTO PROPERTY FOR SAMPLING
Description of property (including address) for which consent to access is granted:

Example: XX XX Street, Texarkana, Arkansas, more particularly described asa

lot measuring approximately 3,000 square feet, including a two-room wood

structure of approximately 300 square feet

Name of Signatory:

Address:;

Phone: ( )

Relationship to property (e.g., owner, lessee, agent or employee of owner, etc.):

| HEREBY CONSENT to officers, employees and parties authorized by the U.S. Environmental

Protection Agency (EPA), entering and having continued access to the property described above at

reasonable times for the following purposes (List the activities to be undertaken on the property):

Example:

° Sample collection including: (1) the gathering of soil from the outside area of the property; (2)
drawing water from the tap; and (3) vacuuming the inside area of any inhabitable structure in
order to collect dust.

° Taking photographs to record the sampling process.

| realize that these actions are undertaken pursuant to EPA’ s response and enforcement responsibilities
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42
U.S.C. Sections 9601-9675. Thiswritten permission is given by me voluntarily with the knowledge of
my right to refuse and without threats or promises of any kind.

This agreement expires on:

(Date)

| HEREBY WARRANT that | have authority to make this access agreement.

Date Signature

Print name
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CONSENT FOR ACCESS TO PROPERTY
FOR SAMPLING AND TO TAKE RESPONSE ACTION

Name: Daytime Phone Number:

Address(es) of Property(ies):

| consent to officers, employees, and authorized representatives of the United States
Environmental Protection Agency (EPA) entering and having access to my property for the purpose of
sampling and taking a response action including: (1) preparing for and excavation of soil from my
property; (2) backfilling the excavated area(s) with clean soil and/or backfill; and (3) restoring any grass
or other vegetation or structures to their pre-excavation state. These activities are necessary to implement
the cleanup of lead contamination in the soil.

Thiswritten permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind. | understand that EPA or authorized representatives of EPA will
contact me approximately two weeks in advance before the removal of soil begins, to discuss the steps
involved in the excavation and removal program and all measures EPA will take to restore my yard. |
also understand that if there is any damage to structures such as sidewalks that is caused by the work
conducted by EPA or authorized representatives of EPA, then EPA or authorized representatives of EPA
shall repair such damage.

Date

| | grant | | do not grant
access to my property access to my property

Signature Signature
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XXXX TRIBE OF OKLAHOMA

PROPERTY ACCESS CONSENT AGREEMENT
FOR SAMPLING AND TO TAKE RESPONSE ACTION

The Property which is the subject of this agreement is described as follows:

NE 1/4 SE 1/4, Section 6, Township 28 North, Range 24 East, Xxxx County, Oklahoma otherwise
described as Beaver Springs Park and Tribal Office which includes the Pow Wow grounds (hereinafter
the Property).

THIS DAY OF , 1999, by authority of the Xxxx Tribal Business Committee,
permission is hereby granted to officers, employees and parties authorized by the United States
Environmental Protection Agency (EPA) entering and having continued access to the Property until
4:30 pm (CST) on , to conduct the following work (hereinafter the work):

(D) To perform necessary response actions (e.g., excavation of contaminated soil, backfilling with
clean soil or gravel, and sodding or seeding) to address lead and other metals from mining waste
contamination on the above-described lands in accordance with the EPA Record of Decision
issued August 27, 1997;

2 To take necessary samples of environmental mediato identify lead and other metals that may be a
threat to public health or welfare or the environment.

Nothing contained in this permit shall operate to delay or prevent atermination of Federal trust
responsibilities with respect to the Property by the issuance of afee patent or otherwise during the term of
the work; however, such termination shall not serve to terminate the work. The Xxxx Tribal Business
Committee shall notify EPA of any changein status or ownership of the Property.

The Xxxx Tribal Business Committee realizes that the work will be undertaken pursuant to EPA’s
Superfund authority under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), 42 U.S.C. Sections 9601-9675.

Thiswritten permission is given by the Xxxx Tribal Business Committee voluntarily with the knowledge
of itsright to refuse and without threats or promises of any kind.

The Xxxx Tribal Business Committee is the property owner or aresponsible representative of the
property owner and |, Xx Xxxx, as Chairman of that Committee, warrant that | have authority to make
this access agreement.

XX XXXX Date
Xxxx Tribal Chairman
Xxxx Tribe of Oklahoma

U.S. Environmental Protection Agency Date
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CONSENT FOR ACCESSTO PROPERTY
TO TAKE RESPONSE ACTION

Name: Daytime Phone Number:

Address(es) of Property(ies):

| consent to officers, employees, and authorized representatives of the United States
Environmental Protection Agency (EPA) entering and having access to my property for the purpose of
taking aresponse action including: (1) preparing for and excavation of soil from my property; (2)
backfilling the excavated area(s) with clean soil and/or backfill; and (3) restoring any grass or other
vegetation or structures to their pre-excavation state. These activities are necessary to implement the
cleanup of lead contamination in the soil.

Thiswritten permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind. | understand that EPA or authorized representatives of EPA will
contact me approximately two weeks in advance before the removal of soil begins, to discuss the steps
involved in the excavation and removal program and all measures EPA will take to restore my yard. |
also understand that if there is any damage to structures such as sidewalks that is caused by the work
conducted by EPA or authorized representatives of EPA, then EPA or authorized representatives of EPA
shall repair such damage.

Date

| | grant | | do not grant
access to my property access to my property

Signature Signature



APPENDIX E

Example of Dust Abatement Access Form
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E-2
CONSENT FOR ACCESSTO PROPERTY

Name: Daytime Phone Number:

Address(es) of Property(ies):

| hereby consent to grant officers, employees, contractors, sub-contractors and authorized representatives
of the United States Environmental Protection Agency (EPA) accessto the interior of my home and/or
property for the purpose of interior dust abatement. The home dust abatement program being offered at
this time consists of vacuuming floors and walls with a special vacuuming system. Thissystemis
portable and compact and easy to use. A team of bonded representatives will be providing the service at
no charge to the homeowner.

Videotaping of the interior of the residence will be necessary to provide backup documentation in the
event of any claims. It will be necessary that someone remain at the residence for one or two days while
itis being vacuumed. Thislead abatement program is offered only to homeowners who have or will grant
access to their property for the remediation of in their yards. These activities are necessary to interrupt
the movement of lead through soil dust, house dust, and paint dust.

If you want the process completed in your home and prefer to do it yoursdlf, please note in the
appropriate space and arrangements will be made to schedule the loan of a HEPA-V AC unit to you.

This written permission is given voluntarily with the knowledge of itsright to refuse and without threats
or promises of any kind. | understand that , if any damage to my property results from these activities or
any work conducted by the USEPA or its authorized representatives, then the USEPA or its authorized
representatives shall repair or replace such damage.

Date

“ | grant access to my property for Representatives of the EPA to video and vacuum.
“ | wish to make arrangements to vacuum myself.

“ | do not grant access to my property.

Signature

Please return as soon as possible for scheduling of work. If you should have any questions please contact
[LOCAL CONTACT NAME] at [PHONE NUMBER].
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TAR CREEK PROJECT
PROPERTY HOME INSPECTION CHECKLIST

Address Date

Property Group Number

Home Interior Access (check one, see comments):
O Approved by Property Owner O Denied by Property Owner

Property (Yard) Access (check one, see comments):
O Approved by Property Owner O Denied by Property Owner

OK | NA | PROBLEM/CONDITION

YARD AREA

1. Lawn Area

A. Location of Flower/Plant Boxes

Sail (grade) next to house

Shrubbery

Trees

mlo|o|w

. Low areas near house (that
could cause ponding of water)

F. Other:

2. Utility

A. Water Meter

B. Gas Meter

C. Sewer Lines

D. Other:

3. Driveway

A. Concrete cracked, damaged

B. Blacktop cracked, damaged

C. Uneven Settling

D. Other:




OK

NA

PROBLEM/CONDITION

YARD AREA (cont.)

4. Streetwalk & Walkways

A. Concrete cracked, eroded

. Tripping hazards

. Sections missing

B
C. Treeroots cracking, lifting slab
D
E

. Other

5. Garage

A. Settlement cracksin walls

B. Concrete floor slab cracked,
damaged

C. Door jambs damaged, rotted

D. Door hard to open, close

E. Other:

6. Swimming Pool
(Above Ground)

A. Leakage

B. Visible damage

C. Other:

7. Swimming Pool
(Below Ground)

A. Leakage

B. Visible damage

C. Other

8. Storm Ceéllar

A. Damaged

B. Indication of Flooding

C. Other:




OK

NA

PROBLEM/CONDITION

YARD AREA (cont.)

9. Electrical Service

A. Damaged circuit breaker panel
box

B. Wiring hanging outside

C. Damaged electric meter

D. Other:

EXTERIOR AREA

10. 9 Brick 9 Siding

A. Brick bulging, spalling,
cracking

. Mortar loose, needs repointing

. Lintel needs repair

. Siding dented, damaged

B
C
D. Stucco bulging, cracking
E
F

. Finish wearing off siding

G. Siding loose, not level, missing

H. Siding rotted, termites

I. Composite shingles worn,
broken, missing

J. Windows damaged

K. Other:

11. Roofing

A. Ageof covering

B. Shingles worn, damaged,
patched

C. Brick chimney broken, leaning

D. Joint open between chimney &
exterior wall

E. Need flashing at chimney,
vents, walls




OK

NA

PROBLEM/CONDITION

EXTERIOR AREA (cont.)

F. Parapet wall leaning

G. Roof sagging

H. Metal flashing damaged,
missing

|. Other:

12. Gutters& Leaders
9Yes 9No

A. Copper discolored, greenish,
damaged

B. Galvanized rusted, patched

C. Fasciaboard rotted, damaged,
patched

D. Drain onto foundation wall

E. Need to divert water from wall

F. Soffit venting 9 Yes 9 No

G. Concrete dab cracked,
deteriorated

H. Concrete slab/splash block need

|. Other:

13. Entrance Steps

A. Concrete cracked

B. Brick cracked, mortar loose

C. Structurally sound

D. Handrail

E. Other:

14. Exterior Doors

A. Damaged

B. Opens/closes freely

C. Weatherstripping

D. Trim rotted, missing




OK

NA

PROBLEM/CONDITION

EXTERIOR AREA (cont.)

E. Jambs rotted, damaged

F. Frame separation from walls

G. Other:

INTERIOR AREA

15. Windows

A. Trim/sills rotted

B. Broken glass

C. Open fredly

E. Frame separation from walls

F. Other:

16. Kitchen

. Cracked walls, ceiling

. Loose nails, tape on drywall

. Soft, springy floors

. Faucet leaks

. Doorsdon’t close

. Cabinetsdon't close

A
B
C
D. Wood, tiles on floor damaged
E
F
G
H

. Moisture in cabinets

I. Walls have moisture damage

J. Other:

17. Interior Rooms

A. Cracked walls, ceiling

B. Loose nails, tape on drywall

C. Soft, springy floor

D. Carpeting water damaged

E. Water stains near windows




OK

NA

PROBLEM/CONDITION

INTERIOR AREA (cont.)

F. Mold/mildew on walls

G. Other:

18. Toilet Facility

. Cracked tile, plaster on walls

. Cracked plaster on ceilings

. Loosetiles on walls, floors

. Toilet cracked

. Water leaks at closet flange

. Grout missing around tub

A
B
C
D. Loose nails, tape on drywall
E
F
G
H

. Shower pan damaged, missing

I. Shower door damaged, missing

J. Need new shower door

K. Water stains on ceiling below
bathroom

L. Hot water heater tank corroded

M. Water stains on floor around hot
water heater

N. Moisture present around hot
water heater

O. Other:

19. Interior Doors

A. Open freely

B. Frame separation from walls

C. Other:

20. Attic

A. Only if visual indicator

B. Other:




OK

NA

PROBLEM/CONDITION

INTERIOR AREA (cont.)

21. Foundation

A. Minor cracks

B. Settlement cracks at corners,
walls

C. wadll bulging inward

D. Seepageinto basement/cellar

E. Mortar deteriorating

F. Other:

22. Basement or Cellar

A. Seepage, water stains on
floor/wall

B. Sump pump installed

C. Water pipeleaks

D. Sewer pipe leaks

E. Other:

FOUNDATION AREA

23. Foundation
(Slab on Grade)

A. Settlement cracks

B. Joint separation

C. Spalding

D. Other:

24. Foundation (Elevated Slab
w/Crawl Space)

A. Concrete support integrity

B. Evidence of moisture or visible
moisturein craw! space

C. Evidence of water accumulation
(e.g., water stains)




OK

NA

PROBLEM/CONDITION

FOUNDATION AREA
(cont.)

D.

Sagging joist/support girders

. Fungus growth evident

. Sump pump evident

Vents present

E
F
G.
H

. Vapor barriers

. Pier settlement

Uneven subgrade

. Insect damage

—

. Sill plate damaged

. Subfloor damaged, loose

. Need subfloor

o|lzZz|=Z

. Other:

25. Plumbing (Raised Floors
Only)

A.

Pipe insulation crumbling,

missing

B.

Need to insulate pipes

C.

Water pipes leaking

D.

Sewer pipes leaking

E.

Water pipe condition

F. Other:

26. Plumbing

. Water pipe conditions

. Sewage pipe conditions

. Pipesleaking

. Pipeinsulation

. Corrosion ondrain lines

m|m[{O|lO|®|>

Other:




F-10

OK

NA

PROBLEM/CONDITION

FOUNDATION AREA
(cont.)

27. Other Area

olo|w|»

COMMENTS:

Topo Survey Requested 9 Yes 9 No

Inspector Signature

Date
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G-2

USEPA REMEDIATION AGREEMENT FORM

Name: Lam/s Bostnynant

Address: 2000 Meain, M
Madinen, 32 62060

Phone: Q001224761

This form documents the completion of remedial activity performed on my property. My signature
will designate that | am satisfied with the restoration of my property, and that no items are in question,
now, or at any time in the future, except those items listed below, if any.

Comments: 100% mﬁx/@//

Restoration items in question:

RTINS

2.

3.

4,

5.

6.

7.

Chlos Jninh, Chloe Irish 01/24/98
Resident Signature Printed Name Date

Brad, W. Bradly Brad W. Bradley 04/15/98

USEPA Representative Signature Printed Name Date



G-3

RESIDENTIAL REMEDIATION INSPECTION/AGREEMENT FORM

Name j\mm NSy
Address 117 St die Whanilly, 370 47125
Phone Q00-987-6A4)

This form documents the completion of remedial activities performed on my property. My signature
will designate that | am satisfied with the restoration of my property, and that no items are in question,
now, or at any time in the future, except those items listed below, if any.

Comments

Restoration Items in Question:

1. W&W woﬁmm an «M fm fw ZL/M/YY?/YY?W‘/ m//

2. i[ U/f M/‘/U MEAY M[m/m) fm Vm m /XJM fmw/u //m/m Vw///ﬁ/ﬁnn

3. i[ m/{m/ﬁﬁo (//WA er% Vv/][ COAMON rm/m/ hM% m fm fm ZL/@ mﬁmm w/w/o ZL/@ (w][

4. VAm mM ww% M[ meﬁe &/ Vm//f/mm n ww//m) m //mmf m/ mmmo][o Vm/m

5. VAm mM % (. BDMm rmn/eumm Ayl m/m ) I%o ZLMA m// (J fﬂm %m% m/qu

6. (hack Mhm/ﬁ mﬂ /mm w7 Dol %m up dind. cladn, "adlim ng undin hd. & /mm
7.

Property Inspection Date {2/04 /98

Lawn Care Instructions Reviewed/Delivered 12/04 /98

dara O NMara SaraO’' Mara 12/09/98
Resident Signature Printed Name Date
Brad, W. Bradley Brad W. Bradley 02/12/99

USEPA Representative Signature Printed Name Date
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H-2
EPA LOGO AND ADDRESS
Date

Name
Address
City, State Zip

Dear :

The U.S. Environmental Protection Agency (EPA) has completed the cleanup of the lead contamination
in your yard located at [ADDRESS, CITY, STATE], in connection with the[SITE NAME] sitein [CITY,
STATE] (the Site). By way of thisletter, U.S. EPA is certifying that your yard has been cleaned up to
less than [CLEAN-UP LEVEL] parts per million lead, the level which U.S. EPA considers protective of
children's hedlth at the Site.

Thank you for your cooperation in this clean-up effort. It has been our pleasure to work with you. If you
have any questions concerning this letter or need further information, please contact me at [PROJECT
MANAGER’'SPHONE NUMBER].

Sincerely,

[PROJECT MANAGER NAME]
Remedial Project Manager



H-3
EPA LOGO AND ADDRESS
Date

Name
Address
City, State Zip

Dear :

The United States Environmental Protection Agency (U.S. EPA) has sampled your yard located at
[ADDRESS, CITY, STATE] for lead. The results of this sampling, which are enclosed with this letter,
indicate that your yard contains less than [CLEAN-UP LEVEL] per million lead, the level which U.S.
EPA considers protective of children’s health at the [SITE NAME, CITY, STATE]. Thus, U.S. EPA will
not need to perform soil clean-up activitiesin your yard.

If you have any questions concerning this letter or the enclosure, please contact me at [PROJECT
MANAGER’'SPHONE NUMBER].

Sincerely,

PROJECT MANAGER NAME

Remedial Project Manager

Enclosure

ENCLOSURE
Analytical resultsfor [ADDRESS]
in parts per million (ppm) of lead:
Yards OR Quadrant

Depth Zone
(inches) Front Back 1 2 3 4
Otol ppm ppm ppm ppm ppm ppm
1to6 ppm ppm ppm ppm ppm ppm
6to12 ppm ppm ppm ppm ppm ppm
18to 24 ppm ppm ppm ppm ppm ppm
Deeper
Zones (if
applicable) ppm ppm ppm ppm ppm ppm
Drip Zone
Composite ppm ppm ppm ppm ppm ppm




H-4

Mr. John Smith
123 N. Main
Joplin, Missouri 64108

Dear Mr. Smith,

This letter serves as written notification that alead-contaminated soil clean-up action was performed
under authority of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
as amended by the Superfund Amendments and reauthorization Act of 1986 on property you have an
interest in at the Jasper County, National Priorities Listed Superfund site. Our records show that your
property located at 123 N. Main wasincluded in this action. The clean-up action conducted by the U.S.
Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers (COE) addressed
residences with soil lead levelsover 800 ppm, day care facilities, and residences with children under six
years of age with blood lead levels over 15 g/dL.

Briefly, the primary objective of the clean-up action on your property was to remove highly lead-
contaminated near-surface yard soils that were located at your residence. In some cases trees, shrubs,
flowers, and other vegetation were left in place. Asaresult asmall amount of lead-contaminated soils
may be |eft near the surface on your property. This small amount of contamination should not cause a
health threat under normal circumstances. In the future if additional landscaping, or planting requiring
excavation below six inches are done, care should be exercised to minimize recontamination.

The excavation criteriafor the project was as follows:

A) From the surface to 12 inches, excavation continued until 500 ppm or less lead levels
concentrations were achieved;

B) If the residual lead concentrations at a depth of one foot exceeded 1,500 ppm a“ marker
barrier” was placed at that depth. The marker barrier used was the temporary orange plastic construction-
type fence. Thismaterial is permeable, and will alow water and plant roots to pass through it. Only a
small number of properties required the installation of the barrier. The primary purpose of this marker
barrier isto inhibit and alert individual s excavating in these areas in future years.

In general, all areas of the yard that exceeded 500 mg/kg lead at the surface wereremoved. Soil
brought in to backfill the excavation contained less than 240 mg/kg lead.

IFYOU HAVE PLANSTO DO ANY EXCAVATION WORK AT YOUR PROPERTY AND
YOU ENCOUNTER THE ORANGE BARRIER PLEASE CONTACT YOUR LOCAL HEALTH
DEPARTMENT, THE MISSOURI DEPARTMENT OF NATURAL RESOURCES, OR THE EPA FOR
GUIDANCE.

Please save this document for your permanent records. In the event you sell or transfer the property to
someone you can show the next owner that alead cleanup was performed. If you require more specific
information concerning the excavation on your property, please feel free to contact me at
(XXX) XXX-XXXX.

Sincerely,

(Project Manager)
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